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. , , . .The sylvan powers 

Obey our summons; from Uieir deepest della 
The Dryads come, and tlirow their garlanda wild 
And odorous branches at our feet; the Nyrapha 
That press with niiiiblo aU'p the mountain-thyme 
And purple heuth-flower come not empty-handed, 

But scatter round ten thousand forms minute 

Of velvet moss or liolien, tom from rock 

Or rifted oak or cavern deep: tlie Naiads too 

Quit their loved native stream, from whose smooth face 

Th^y crop the lily, and each sedge and rush 

That drinks the rippling tide: the frown poles, 

Where peril waits the bold adventurer*© tread, 

The burning sands of Borneo and Cayenne, 

All, all to us unlock their secret stores 
And pay their cheerful tribute. 

J. Tat^or, NorttHch, 1H18, 


Atssa 


vlammam. 



CWTENTS OF VOL; XVIII. 


[FIFTH SERIES.] 


NUMBER cm. 

Page 

L On AjpkU rumicU^ Linn.^ as a Pest on the Manjjfol-Wunol Crops 
in Shropshire in tlio Autumn uf 1885, and on a Fungus destructive 
of the same Aphis. By Rev. William Hodoutow, M.A., F.L.S., 
and William PiiniLipe, F.L.S. (Plate III.) . 1 

IT. Description of a Moth of the Genus MUivnia from Borneo. 

By Aethur Q. Bctlkr, F.L.S. &c. 7 

HI, On some new or iinperfoctJy-known l^cies of Stomato- 
poroids. By II. Ai.lkynk Nicholson, M.D., D.Sc., Regius Professor 
of Natural IJistory in the University of Aberdeen.—Part II. (Plates 
I.&IL) ... 8 

IV. The Origin of Metagenesis among the Hydromeduste. By 

W.K.BUOOK8 . . 7 : .. . ... 23 

V. Endogenous as distinct fh)m Exc^enous Division in the 

Amoeban Hhizopods. By Surgeon-Major Wallioh, M.D. 80 

VI. Descriptions of Sponges from the Neighbourhood of Port 

Phillip Heads, South Australia, continued. By H. J. Caktkb, 
RRSifec. 84 

VII. Prof. E. liay LonkesteFs Memoir “Limulus an Arachnid,’’ 

and the Pretensions and Charges founded upon it. By Prof. Caul 
Olaub. 65 

VIII. Remarks on Dr. Hamann’s Researches in the Morphology 

of the Eohinoidea. By Prot P. Mabtw Duncan, F.R.8. kc . 06 

Nsm Book / -^Memoirs of the Geological Survey of India. PaUson- 
tologia Indica, being Figures and Descriptions of the Organic 
Remains procured during the Progress of the Geological Survey 
of India. Ser. x. Indian Tertiary and Post-Tertiary Vortebrata. 

Vol. HI. Part 6. Siwalik and Narbada Chelonia. By R. 
Ltdbxkxe, B.A., F.G.B., &c. 69 











iv 


CONTBUtS. 


On tho QueRtinn of tho ExiRtonre of T)iff<*ront riafima-layorR in tho 
Soft B’xiv of tho Khiynpofi'^, l>v Dr. A. C3ruber; Observations on 
the Embrroloj^v of jtiHf*cts aiui Aracliuido, by A. T. Bruce; 
Notes (»n tb** Kiubru)lo;fV of the C3 iHf^*ropo(lM‘, bv J. Pla\fair 
McMiirricb ; On the Development and INfinute Structure of the 
l\)dunculated Eyes of Branchipus, by Dr. Carl Claus.71—78 


NUMBER OlV. 

IX, Notes from the St. Andrews Marine Laboratory (under the 
Firthery Board for Setdlaud). - No V. On the l*at'*rnnl Instincts of 
Cpciopterm hunpv% L. By Prof. M4 n iobH, M I)., LL.D., F.ILS., &c. 81 

X, On tho Prcflcnco of Oleajrinous Spheres in the Voile of Teb^ 
ostean < )\ a. By Ki>w\nn E. J'uiNri:, St A ndrews Marine Lahovatoiy 84 

XI, Description of a new Oecko of the Oenus Nophrurus, By G. 

A. BotTLKNtihU . 91 

Xri. Koport on the Testaceous Mollusca obtained during a 
Dredfrinpr-exoursion in tho Oulf of Sue,? in the Months of LVhrnnry 
and Mnu h 1^(19. By ItouniT MacAnijujcw — Hepnblished, with 
Additions and CVn'rectums, bv xlLPitTCD Hands ('ooicr;, M.A., (birator 
in Zoolofjf^, Museum of Zoolof»y and Comparative Anatomy, Cnm- 


brid^;e. —Part V.*.. 02 

XITL A new Form of IVe^iwntor Coolenterate. By Dr. M. 
UsHow. (Plate IV.)...]]0 


XIV. Description of a new Species of Vespemyo from North 

America. By G. E. Dobson, M.A., F.R.S.124 

XV. Deseriptions of Spongt's from the Neighbourhood of Port 


Phillip Heads, South Australia, continued. liy 11. J. OARTJStt, 
F.B.S.&c.; 120 

XVI. Descriptions of four new Species of Butterflies from Burmah. 

By II. Grose Smith ...149 

XVII. On Broteleia Solfwii, a newOeinis and Species of Monaxonid 

Sponges allied to PolymaHtta, By Artititb Dknby, B.Hc., Associate 
or the Owens College, and HTitAnr 0. Bidlet, M.A.,F\L.8,, of the 
JSoologicol Department, British Museum. (Plate V.) .152 


New Memoirs of the Geological Survey of India. Pal£eon*> 

tologia Indies, being Figures and Descriptions of the 
Bomaina procured diudng the Progress of the Geological Survey 
of I ndia. Ser. x. ludiau Tertiary and Fost*Tertiary Vorlebrata, 

Vol. III. Ibirts 7 and 8. Siwalih Orocodilia, Lacertilia, and 
Opbidia; and TortUiy Fishes. By B. Ltdekkrji, EA., 
F.G.S., &c.--Les Glanoes du I'ied et les Pores Aquif^res che* 
los Lamelllbranehes. Par le Dr. Tiibot>obe BARBoxs.*^An- 
nuol Report and Proceedings of the Bel^t Natur^ts* Field** 
Club, 1884-86, Series ii. vol. ii. port v......169—168 











CONTENTS. 


r 


On the Si^ficanoe of Coi\}ixgation in the Infueona, by Dr. A. Gruber; 

On the Difluence of certain EhizocepbalouB Parasites U]^n the 
External Sexual Characters of their Host, by M. A. Giard; The 
Bed-Bug and its Odoriferous Apparatus, by M. J. Kiinckel. .104—167 


NUMBER CV. 


XVIII. On the Genua lUndia^ Dune. By Dr. H. Rauff . 169 

XIX. Prof, Claus: a Rojoindor. By Prof. E. Ray Lanffstke, 

M.A., J.L D., F.R.S... 179 

XX. On H Collfction of Lepidopi^ra inade by Commander Alfred 

CarfHjnter, R N., in Upper Burma, in the Winter of 1866-80. By 
Akthuh 0. BirrLKu, F.Li.S , F.Z.8., &c. .. 182 

XXI. Note on Orbiioliten iVahen, Costa, sp. (Orbitolitos tenuissima, 

CarpenU)r). By ilKNRY B, Buady, F.R.S. 101 

XXII. Larvfil 'rheory of the Origin of Tissue. By A. Hyatt .. 103 


XXIII. PreliminHTy Conimuniration on some Investigations upon 
the Histological Stnicture of the Central Nervous System in the 
Aacidia andin By Fhidxjof Nanskn . 200 

XXIV. On the Genus Ilmha and its Speeiea. By Prof. P, Mahj in 

Duncan, M.B, (Lomi.), F.R.S., Arc. 220 

XXV. (^ln1rih^tions to the Study of the Littoral Fauna of the 
Anglo-Norman Islands (Jersey, Guernsey, Herm, and Sark). By 

Dr. R. Kcuulke. (^i*hite XI.).\ 220 


Freshwater Sponges from Newfoundland; anew Species, by Edward 
Potts; On the Biologieal and Moi'j>hological value of the Bul- 
billi of Fungi, by M, Hugo Zukal; Note on the Arterial System 
of the Scorpions, by M. F. Houssay .243—248 


NUMBER CVI. 

XXVI. Notes on the Palfleozoic BivalvtMi Kntomostraca.— 

No. XXII. On some undescribi»d Species of British Oartoiferoua 
Ostraooda. By Prof, T. Rupret jonks, F.R.S,, and Jamks W. 
Kiekby, Esq. (Plates VI., VIL, VIU., & IX.) ...249 

XXVIL Description of a new Species of Zameflana from South 
Australia. By Eboab A. Smith .. *.. 270 

XXVIII. Supplement to the Descriptions of Mr. J. Bracebridge 
Wilson’s Australian Sponges. By H. J. Caetjsb, F.R.S, ?c. 
(PlateX.).. 271 














Vi 


OONTENTB. 


XXIX. Contributions to the Study of the Littoml PVuna of the 

Anglo-Norman Islands (Jersey, Guernsey, Ilerm, and Sark). By 
Dr. R. KaHiTO.. ....290 

XXX. Notes from the St. Andrews Marine Laboratory (under 
the Fishery Board for Scotland).—No. VI. On the very young Ood 
and other Food-Fishes. By Prof. M^Intosm, M.D., LL.l)., b.R.S., 

&c. S07 

XXXI. Ilist^ilogicol Investigations upon the Nervous System of 

the Ohastopoda. By Dr. Emil Rohpk .811 

XXXIT. An Entomogenous Fungus. By William Fawcrtt, 
RSc.,F.L.8... 316 

XXXIII. Description of a now Speoins of Sphenophonta (OoUio- 
ptera, Oidandrides). By Cuaiiles 0. Watkiiuoitsk . 318 


JVew Books .—Catalogue of the Birds of Suffolk; with an Introduc¬ 
tion and Remarks on their Distribution. By Ohuiichill 
Babinoton, D.D., V.F.ll.S.1., F.L.S., &c.—Birds on the 
British List, their title to enridment considered, especially with 
reference to the British Ornithological Union’s List of ilriti'^h 
Birds, with a few Remarks on Evolution and Notes upon the 
rarer Eggs. By the Rev, GitBaouv Smart, M.A., late scholar 
of Trinity College, Cambridge. 819,820 


On a new Parasitic and Nidulant Hhabdocoelan (FVeam/wu m/thro- 
ceph<Ua\ by M. A. Giard; Observations on the Pollinisation of 
the Indigenous Orchidenc, by M. Paul Maury; Manual of North- 
American Birds «... . 821—824 


NUMBER evil. 

XXXIV. Preliminary Report on the Monaxonida collected by 
H.M.8. < Challenger.’ By Stuart 0. Ridtjct. M.A., F.LS., of the 


British Museum, and Arthur Dkkpy, B.Bo., Associate of tbe 
Owens College, Manchester ...836 

XXXV, Contributions to tbe Study of the T-ittoml Fauna of the 
Anglo-Norman Islands (Jersey, Guernsey, Ilerm, and Sark). By 
Dr. R. K<bhlme. .861 

XXXVI. Note on PachymHopon and the Australian Species of 
Bimeliptert*a, By Dr. A. GI'/nthkh, Keeper of the Zoological 
Department, British Museum ... 867 

XXXVII. Supplement to the DescripMona of Mr. J. Bracebridge 
Wilson’s Australian Sponges. By H, J. CAATim, F.R,S &c. 869 














CONTENTS, 


Vll 




XXXVin. On the MoHuscah Fnuna of the Gulf of Suez in ita 
Kelution to that of other Soaa. By Alfbeb Handb Cooke, M.A., 
Curator in Zooloffy, Muaeum of Zwloirv and Comparative Anatomy, 
Cambridge .*. 880 

XXXIX. Note on the Stnicturo of Crotaherinus, By P. Hku- 
BKRT (UuvKNrKii, F.lt.S., F.L.S., A'^nistant Master at Eton 
College. 397 


New ision of the Pahnorrinoidefl.—Part III. Dwouahion 

of the CloMitication and Belalions of the Brochiate Crinoids, 
and C»)iiclueion of the Genorio Dearriplious. By CiiAUhK« 
Waciismutu and Frank Sprtngrb. —Catalogue of the Blae- 
toidea in the Geological Department of the Britiwh Maseum 
(Natural History), with on Account of the Morphology and 
Wystematic Position of the Group, and a Revirtionoi the Genera 
and 8pecios. Jiy Robert Etheridge, Jun., and P. Herbert 
Carpenter, IhSc., F.R.S., F.L.S.40C, 412 


On the Heart, the Digestive Tube, and the Generative Organa of 
Amaraecium tortmatum^ by M. C. Maurice; A new Form of 
Opalina, by M. N. Warpachowsky; A new Gazelle from the 
Somali-land, by M. Franz Kohl. 418^-420 


NUMBER CVIIT. 


XL. Note on Jleeperomye ftyrrhorhinue^ Pr. Max. By Olpfielb 
Thomah, Natural History Museum . 421 

XLl. A Synopsis of the Reptiles and Batrachiana of the Province 
Rio Grande do Sul, Brazil. By G. A. Boulengee .423 

XLIl. Supplement to the Descriptions of Mr. J, Bracebridgo 
Wilson’s Australian Sponges, By 11. J. Carter, F.K.S. &c . 445 

XLITI. Reply to Prof. E. Ray Lankestei’s ‘‘Rejoinder/’ By 
Prof. 0. Claoh . .487 

XIIV. Preliminary Report on the Monaxonida collected by 
‘Challenger/ By Stoart O. llinnEY, M.A., F.L.B., of the 
British Museum, and Abthxtr Demdy, B.Hc., Associate of the 
Owens OoDege, Manchester . iTiJ 

XLV. On Ifarpewttnthu^, a new Cienus of Carboniferous Sela-^ 
•ehian Spines, By Dr. R. H. TBA<tVAm, F.R.8., F.G.S.493 

XLVI. Description of a new Hpeciea of Saw-fly from Albania, By 
W. F. Kirby . ,497 











CONtENTS, 


Vlii 


Pago 

The Homologies of the Larvse of Comatul®, by M. J. Barrois) 
Notes on the Distribution of ikratella fmca^ Gray, by J. 


Brazier, C.M.Z.8. .. 497—499 

Index ..... 


PLATES IN VOL. XVIIL 


PtATB^I. I Species of Stromatoporoids, 

HI. Aphis rumicis.—Eutuniophthora ferruginea. 


IV, Polypodium liydriforme, 
V, Protoleia Sollasi. 


VI. 

VII. i 

VIII. I 
IX. 

X. 

XL 


New British Carboniferous Ostracoda. 

Australian Sponges. 

Balonoglosfius samlensis.—.^pophilus Bonnairei. 







THE ANNALS 

AhD 

MAGAZINE OF NATUEAL HISTORY. 

[nmi sKiiiHs.T 


“ jMT 1(4 ora Hpnriiitt* miiscttm, 

Nnm<l« H, < t (‘iriMim vi4r«‘<w oouHiilitii frtuti s. 

IV Y t( m roH h(o Mrpilt florm 

FlonltiiA (i |< (urn tlnif n plttu iMniHlnim. 

At \m, i» N^ ipliuB C’r iliTulea, itc muW umim , 
lt«. tiuurviii Minaliiv cofiUwi trnnf'» 

\ < llitr intiH tni (> rupiliiift, • t ntibi i onob ih 
IVrto, Iteic ptla^fb ot pnijjai oyh h\!iii '^ualo 

AT P/»/Ap«</sif I (•! • 


No. 103. JULY 1S8G. 


—On ‘Aphis rumicis, Linn., cut a Pestt on the Mamjcl- 
Wureel Crops in Shropshire in the Auhmn of 188.5, and 
on a Fungus destructive of the same Apliis. By Rev. 
WlLWAM HouniiToN, M.A., F.L.S., and Wiluam 
Phillips, F.L.S. 

[Plato lU.] 

To the Editors of the Annals and Magazine of Natural 
History. 

Gentlemen,—I have to record tlie occurrence of a species of 
Aphis, which I take to be the A. rumicis of Liun^, the A. 
fahoe of Curtis, infesting the loavc.H of tlic mangel plants in 
this neighbourhood, last September and October, to a con¬ 
siderable and very threatening degree. I never noticed any 
species of Ai>his to any extent on inangel crops before last 
autumn. As a rule, this plant has, in our own country at 
least, comparatively few insect enemies. No record of man¬ 
gels Buffenng much from any insect attack appears till the 
year 1844, when, in the north of Ireland, entire cro])8 were 
destroyed ny the larvse of one of the carrion-bcotles, Silpha 

n , which infested the young plants in spring, feeding on 
saves and leaving only the fibres | the roots wore not 
attacked. In 1846 and 1847 they again injured the crops, 
and, indeed, to this day it appears that they continue to be an 
Ann. (fe Mag. N. Hist. Scr. 5. Vol. xviii. 1 
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Rev. W. Houghton and Mr. W. Phillips on 

Irish pest. A few other mangel enemies arc knowm to have 
caused much clanioge in France, hut not in this country, with 
the notahl(‘ exception of the Iwo-winged fly [Anthomyia heUv)y 
which first, I think, in the autumn of 1802 attacked the crops 
in Shropsliirc and the Midland counties generally, causing 
very serious injury*. Since that date this Anthomyia has, 
from time to time, caused considerable damage' in difleront 
English counties, sometimes appearing on the dicotyledonous 
leaves in the early summer as well as on the full-grown leaves 
in the autumn; and now, for the first time in Shvopshiie, 
another insect foe, wliose known antecedents imply the possi- 
‘^bility of very serious mischief to the mangels, ap])ears. 'I'he 
Ayhi^^ rinniris, Linn., popularly known as black dolphin ” 
in some districts, collier ’’ or black smother-fly,’ is, 1 
feel ])retty sure, the species in (jnest ion. The diagnosis of 
the Aj>liiaes in closely allied species is very diflicult, and the 
absolute differentiation of A, rumicis and ri. atriplicis^ for 
instance, is especially so. However, I carefully compared a 
great number of tliese mangel Aphides with specimens on 
the beans in my own garden, and could sec no difference 
between the two lots. 

Mr, Buckton, the author of the valuable ^ Monograiih of 
British Aphides,’ Ray Society, to whom 1 sent fresh speci¬ 
mens of the Apltia on some affected leaves, corroborated my 
identification. Miss ()rmero<l informs me A. papaveris 
is mentioned by Kaltenbach as occurring on almost all kinds 
of plants, and especially on mangel; but 1 feel sure that 
is not the species I examined. The same lady 
also informs me that in tlic course of the year before last she 
received numerous specimens on mangels, which appeai*ed to 
her to belong to A, atripUcisj Linn. It is not improbable 
therefore that the three species— A. rnmicis^ as noticed by 
myself. A, papaverin^ as numtioned by Kaltenbach, and A. 
QtripUcift^ as examined by Miss Ormorod—arc all occasional 
mangel pests. 

Buckton says that A , runneis is almost omnivorous; though 
its common food-plants are Rumex crispuB^ Carduus lanceo^ 
latuSy and the stalks and top shoots of uie broad-bean; it is 
also found on the flower-heads of the garden rhubarb and ivy- 
slioots, on Polygonvm peraicartaj liorago ojfftcinalis^ Digitalis 
purpurea^ and other plants. Mr. Buckton also informs us 
that in 1864 the ravages of this Aphis in the turnip-fields of 
Yorkshire were veiy marked, many hundred acres being 
utterly ruined. Now, one of the fields visited by me last 

• See niy paper in the * Quarterly Journal of Microscopic Science * for 
iSOtl, where the female tly ie tigiured and described for the time. 
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autumn contained a crop of mangels and a crop of swedes ; 
the former plants were covered with the conspicuous black 
-<4/>///«-po])ulation, but the swedes were not attacked at all; 
even the row adjacent to the infected mangels was free from 
them. Aphis In^amcrv OQiiurvvAj but not A.rnmicis^ This 
fact would lead one to believe that the Aphh prefers mangels 
to swedes, and that probably it has a predilection for plants 
either of the same species or belonging to the same natural 
order. Tn the absence of an abundant suj)ply of their favourite 
food the insects take to other food-plants n^adily accessible. 
The question of its almost omnivorous habits may be to some 
extent rictermined by tlic absence of its favourite food from 
certain localities. 

The affected leaves presented on their under surfaces large 
black masses of AphMx^o^ almost every leaf of tlio plant was 
Hoinctimes covered, the result being that the whole shovvTd a 
sickly yellow hue, the underside of the leaves being deeply 
puckered and distorted ; after a time the leaves drooped and 
withered. For some time the damage continued, the apterous 
viviparous females being excessively prolific and producing 
their young larvm in })rodigious numbers. I have counted as 
many as thirty larvce in various stages of dcvclo|)ment in a 
single individual. One might occasionally see amongst these 
black Aphis masses some dried-up skins of the insect, the 
result of iclincumon-parasitisni; but, on the whole, no marked 
beneficial n'sult from insect-agcney was apparent, ami one 
began to fear for the mangel crops. Fortunatidy, however, 
an effective aid suddenly came to the rescue in the presence 
of a microscopic fungus of some kind wliich completely 
covered the Aphides. About the beginning of October I 
noticed that these black yf/^/iiVpatcheson the leaves contained 
a number of red or rust-coloured spots, which proved to be 
Aphides either in a moribund or dead state, Tlic microscope 
revealed the presence of some fungus, which it was quite 
clear was plying its beneficial destructive agency most 
vigorously on the ApAe'i-groups. 

I placed some infected aphides under a glass with healthy 
specimens from my garden*beans, and in a short time 
these became similarly covered with the same red-coloured 
fungoid growth. The niggers took the scarlet fever and 
died. On submitting this fungoid growth to the microscope, 
1 could detect numerous conidia amongst the filaments, but 
could not quite satisfy myself as to their origin and mode of 
attachment. About the end of October another phenomenon 
presented itself; the red aphides turned a dull green both 
on the plants in the fields and on the leaves I had under 

1 * 
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observation in my study. The aphides had already snc- 
cuuibod to the r(^d fungus ; w hat was the green grovvtii which 
supervened V Was it the same fungus under a different 
aspect and in a more complete stage of development, (►r was 
it another fungus altogether? Were these two growths—the 
preliminary rusty-red one and the subsequent green — 
genctieallj' related to each other, or were tl)ey dintinct plants? 
With a view to determine this question I sent speeinjcns to 
my fiiend Mr. William Phillips, of IShrowsbury, a gentle- 
man who has paid great attention to myeologieal subjects, 
and who is one of our most painstaking and cautious ob- 
Bertfers. 

The occurrence of fungoid growth on aphides is mentioned 
by Buckton (Brit. Aphides, ii. p* 18, iv. n. 184), and has 
been lujticcd by several investigators. Tlie first-named 
writer says that on the leaves of peach-trees in summer 
** tlicie arc often to be found isolated specimens of likopato* 
mphon diautoi W'hosc bodies have been entirely destroyed by 
what would appear to be a S])eeie8 of PenicilUam. The 
outer surface of the body to the eye appears like the pile of 
reddish velvet, which, under a high magnifying-power, 
resolve's itself into a mass of Jointed threads. On cutting 
into the body of siu'li an aphis, the adipose matter, usually so 
abundant, appeals to have uudergone a saccharine degrada¬ 
tion.’’ 

This fungus may prove to belong to the genus 
phihora^ and to be identical with that of which Mr. Phillips 
gives an account in the lollowing letter:— 

^^Futiffua on Aphideft^ 

Two conditions of the dead bodies of the aphides on 
mangel-leaves you kindly ^ent mo ucre notkjcablo—the one 
a rusty red, the other a dull green colour—both produced by 
the growth of one or more, probably two, s{>ecies of fungi. 
It wlas not possible to say at first sight whether tlie red pre¬ 
ceded or followed the green growth, or whether tho two woro 
genetically related. On placing a few bodies covered by the 
red growth under a bell-glass in a damp atmosphere they 
became covered in about two days by the green grt>wth, 
whereas tlio green so treated did not change to red. It is 
very difficult to determine the question of relationship between 
fungi thus associated, aud all 1 was able to do in (he time at 
my command was to examine the morphology of these fongi 
with a view of ascertaining their relationship to allied 
species already described. The result may be given in a tew 
words. 



Aphin rumiots on the Mangef^Wursel in Shropshire. 5 

Tlioge inscctB which were killed by tlie red fungufi had died 
ill a standing position with the legs extendtid (PI. Ill. A, fig. 1) 
or, more rarely, folded beneatli the body. 'J'hc Ixidies of some 
were only partially discoloured by the little patches of the 
fungus, while others were comjileToly covered, excejit the 
logs, so as to conceal all markings of the body. In tliis last 
condition they are considerably enlarged, but retain their 
general outline, and are firm and tough under the knife. 
When viewed with a 1-inch object-glass the fungus is seen as 
a closely-jiuckcd layer of glistening reddish-brown particles, 
which, when recourse is had to the higher jjovver of a quarter 
of an inch, are resolved into elliptic or obovate cells 
sup|K)rted on sulicyliudrical elongated cells issuing from 
the inside of the insect’s body (figs. 8-12j. Dividing ono 
of the bodies by a longitudinal cut, the viscera aro seen to 
be absorbed and replacoa by a compact mass of fungus-threads 
of the same coloxii* as those on the surface. Examining this 
mass under a quarter-incli object-glass, it is seen to be made 
up of more or less elongated tubular cells (figs. 2-7), varying 
in diameter from *005 lo *015 millim,, and in length from *06 
to *15 millim.; they are irregularly bent, sometimes branched 
(fig, 6), and occasionally septate (fig. 7) ; the interior of the 
cells is filled with coarsely gaanular protonlasm, with nume¬ 
rous largo vacuoles. The ends of these cells force themselves 
through the body of the insect to the outside, and bear 
conidia on their summits, which are formed by abstriction 
(figs. 8-12). If these conidia are detaclicd from the oonidio- 
phore before they aro mature, as happens under the pressure 
of the covering-glass, the base is truncate (fig 15, a, a, a), 
but if allowed to matm*e they are elliptic or obovate (ng. 13, 
i, b) ; they are occasionally in a later stage observed throw¬ 
ing out germ-tubes at either end (fig. 13, c, c). 

From the above brief description it will be at once appa¬ 
rent that this rusty-red fungus causing the destruction of the 
aphides is a close ally of t{ie well-known Kmpma musom^ 
(John, which attacks and kills the common house-fly. Fre- 
senii&s has created the genus Entomophthora ^ for the reception 
pf these insect-killing species, in which Dr. Winter^ in his 
new edition of Babcrihorst’s ‘ Kryptogamen Flora,* includes 
ten species. One of these, E. aphidis^ noffm.t, is found on 
an aphfs on Oomus sanguinea ; but this is essentially different 
from the one found on mangel, as I have been able to satisfy 
myself by the examination of an authentic specimen kindly 

f Dot. Zoitung, 1856, p, 883. 

t Frescniui^, 0«l>er die PUas^attuTig Enfwnophthorai* ia Abliandl dor 
Skmekonb. natur. (lc«»elleM*h. Hand ii. p 208, t, i*. fige. 
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lent me by Dr, Cooke. I was not fortunate enough to find 
the resting-spore in the mangel aphis; but should it appear 
again this autumn I may bo more successful. The species 
may be called pro tern. Entomoj^hthora ferruginea^ n, s« 

Tlie dull green fungus which at a later stage covers the 
dead bodies of the aphides and entirely obscures, though it 
does not destroy, the above-described Kntomophthoray bears a 
general resemblance to Penicillium ghucam to the naked eye 
(PL 111. B, 6g, 1). This also sends its more delicate mycelial 
threads through the mummified aphides, appearing at length on 
the outer surface as erect dendritic conidiophores (tig. 2). It 
can be best traced in the legs of the insect, wlxich are usually 
iinaticcted by the EniomopJithora. After traversing the inte¬ 
rior of the leg it issues from between the joints (fig. 3), 
throwing up a number of slender septate threads, about *5 
millim. high and *004 millim. broad, which form a fasciculate 
head of dichotomously branching chains of conidia, which are 
cylindrical, rounded at the ends, and variable in length. 
This appears to agree with PenidlUum cladoeporioidea^ Fresen. 
Beitr, t. iii. figs. 28-28.'’ 

Since the above was in type, Mr. Phillips informs me 
that he has not seen Entomop/ifhora Planchoniana^ described 
by Prof. Max Cornu, of Paris, which also grows on aphides, 
and sliould be compared with the above {vide ^ Bulletin do la 
Soci^t^ Bot. de France,’ 1873^ p. 189). I observe also that 
Miss Ormerod records, as an insect injurious to mangels, the 
beetle Steropua madidm (Royal Agricult. Soc. Report, April 
1886, p. 311), previously iJelieved to be only carnivorous.” 
As this insect is one of the Harpalides, some spedcs of which 
are known to be herbivorous (see Westwood’s ‘Mod. Class, 
of Insects,” i. p. 63), it is quite probable that we may hear 
more ot this little beetle as an enemy to mangel crops. 

W. Houghton. 

EXPLANATION OF PLATE IH. 

A. 

Fig. 1. An aphis killed by Entomophthora forrugmee, the natural 
size. 

F^$, 2-7. Myoclial cells found in the interbr of the body of Jihe aphis. 
Magnified about 850 times, 

Fig$. 8-12. Mycelial cells, bearing on their summits the oonidia in 
various stages of formation by abstriction. 

ISg. 13. Oonidia in diFerent conditions, a, a, a, a, showing the iamooate 
base 1:^ which they were attachecL to the oonidio^ores; b, 5, 
conidia with the base rounded off) c, c, otl^ mroWing out 
germ-tubes from both ends. 
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B. 

Fiff, 1. An aphis provioualy attacked and killed by the Entomophthora 
now iu\aded by Natural size. 

Fi(f. 2. Tlio leg of an aj^his out of which the Pemillium is growing, 
mostly at thejoints. Magiiilied 70 times. 

Fig, ft. Penicillmm claaoaporioidesy Fft'seu., removed from the insect and 
placed under a higher power, showing the form of growth. 
Magnified 1150 times. 

Fig$, 4', 4". Conidia of various sizes, some of those on the right showing 
minute side-growths. 


W,—Description of a Moth of the Oenus^Wxomo^from 
Borneo, By A. G. Butler, F.L.S. &c. 

Early in the preBcnt year the Museum purchaaed a small 
series of Lepiaoptera from Borneo, amongst which was a 
Milionia^ allied to M, zonea^ and which I fully believed, at 
the time when I selected it, to be the Burmests M, pyrozonia. 
On comparison with the two species from Darjiling and Tenas- 
scrim I 6nd it to be intermediate in character, and to be the 
male of an insect which we have long had unnamed in the 
collection, on account of the indefinite cnaracter of the locality 
received with it—E. India.’^ I propose to call this species 
M, Sharpei^ in honour of our oniithologist Mr. K. B. 8uarpe, 
through whose efforts the collection was submitted to us. 

Milionia Sluirpei^ sp. n. 

Size and coloration of M. zonea, of Daqiling, the wings 
being velve^ blue-black with metallic cobalt-blue streaks 
upon the veins at the base; the priraorios with an oblicjue 
bright orange belt and the secondaries with the outer thu*d 
of the same colour, with five large oval black spots immedi¬ 
ately before the fringe. Body dull purplish black, the head, 
collar, and tegulje spotted and streaked with metallic blue- 
green ; the abdominal segments edged with metallic blue; 
anal tuft grey ; legs with tneiv upper surfaces brilliant metallic 
blue. Expanse ot wings 65 miilim* 

cf, Borneo; E. India.” Coll B. M. 

From M, gonea this 8j[>ecie8 may readily bo distinguished 
by the belt of the primaries, which is quite a third narrower 
towards its inferior extremity and more arched throughout,^ 
and from both M, zonea and M. pyrozonia by the narrower 
external orange area to the secondaries, upon wliich the spots 
are oval rather than fusiform, and br the dark grey instead of 
8t|?amincous or dull white colour of the anal tuft. In Jf, pyro¬ 
zonia also the colouring of the orange belts is considerably 
rodder; but this naturally alters with age. 
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III. — On some nets or tmjyerfrctly^knoum Specim of 
Stromaioporoids. By 11. Au^eynk Nichoi^on. M.D!, 
D.Sc., Kegius Professor of Natural Ilistoiy in tlie Uni- 
vcrsity of Aberdeen.—Puit 11. 

[riotea I. & XL] 

StromatoporeVa curiosa^ B^^**S*) ®P* 

(PI. I. figB. 1-3.) 

fitromnfo}m'(t polymorpha^ GoJdfust#, Petiof. Gemu pL lxi\. %«, & a, Sc, 
(cwt.excl.) (J8:2H). 

Stm^natipora curiosn^ Bargalzky, Die Stronifitoporon ties rheiniseben 
1 >ovon», p. (1 8Hl ). 

P Strowniopora MtHi/ntroiffcBi Nicbolflon, Rop(>rt on the Pal»ontology of 
the J'rovinre of Ontario, p. 78 (1875), 

P Canostroim inoruAiam^ Hall WlutfioUl, Twenty-third Ajunial Ro- 
poil on the State Cahinot, p. 227, pl.ix, fig. 8 (lf^73), 

Ca‘noBleuxn encrusting, thin, attached by the whole of the 
inferior surface to aoine foreign l>ody, and usually developing 
CJiteinally numerous irregular pointed eminences, at the ex¬ 
tremities of which the astrorhiaca) open. Surface usually 
covered with minute rounded tubercles, the apices of which 
may be perforated, and also exhibiting brauened astroriiizal 
canals : in other cases part or the whole of the surface may be 
covered by a thin calcareous membrane, which exhibits few or 
no apertures of any kind* As regards internal structure the 
skeleton-fibre is minutely porous, and the skeletal tissue is of 
the imi)erfcctly reticulate type.^ The conccnti'ic lamina are 
thick and well-marked, often with a median clear line in each 
(as seen in vertical section), and they are placed from k to 
\ millim. apait. The transversely divided ends of the radial 
pillars can De more or less extensively recoguiaed as distinct 
structures in tangential sections. The astrorhiza are fur¬ 
nished with vertical axial canals, and astrorhisal tabulm may 
be sparingly present. Definite asodidal tubes are not recog- 
aizable. 

Obs. This is a typical example of an encrusting and para¬ 
sitic Btromatoporoia, It envelops Bugose corius or other 
organisms, and forms crusts varying in tlackness from less than 
a millimetre up to 5 or 6 millim. One of its most character¬ 
istic and conspicuous external features is the fact that tilie 
exterior is more or loss extensively covered with pointed cotii- 
cal eminences (PI. I. fig. 1), which may bo imperforate, or 
which may terminate in an aperture correspondmg with the 
centre of one of the aslrorhiaal systems. These eminences or 
maniclons ” may be comparatively large, sometimes more 
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than 0 centimetre m height, in which case tliey arc compara¬ 
tively few in uutnber. More usually they are smaller, per- 
haj )9 2 or millini. in height, and in this case they are 
numerous* When well develoned each of these pointed 
eininoncoa consists of concentrically laminated tissue traversed 
centrally by the axial canal of an astrorhizal system, and 
having the external opening of the same at its apex, while 
the astvorhizal twigs run down its sides externally. 

The surface pi-esents curious and very puzzling variations 
in different examples, or in different regions of the same 
specimen. Sometimes the whole, or a part only, of the 
surface is covered with minute rounded or elongated ttlber- 
eles, which sometimes coalesce into vermiculato ridges, and 
which may have their apices perforated with minute circular 
aperfures. This^seems to be the normal condition of the 
surface. In many specimens, however, this granulated sur¬ 
face is extensively, or completely, concealed from view by the 
devdofunent of a delicate smootli calcareous ]>ellicle or mem¬ 
brane. This external membrane may pass uiibrokeuly over 
the mumelons as well as over the general surface; but com¬ 
monly tlie apices of the mumelons show a few small apertures 
or the single larger opening of an astrorhizal canal. In this 
latter case the appearances presented remind one of the general 
surface of Disiichopora at points where ampullee are de¬ 
veloped. 

As regards intemal structure, the general appearances pre¬ 
sented by tangential and vertical sections (PI. 1. figs. 2 and.‘f) 
are very similar to those of corrc8iX)nding sections of Stromat^-^ 
porella eifeliensia. Nich*, and need not be more minutely dis¬ 
cussed here. Tne present species is distinguislicd from S'. 
eijatenais^ as from the other related species of Stromatoporella^ 
by its uniformly encrusting habit, the development of pointed 
mamclons, and the cliavactera of its surface. It does not 
appear to differ, ’ to any marked extent, from an encrusting 
Btromatoporoid from the Hamilton formation of North America, 
to which 1 gave the name of Stromatopora nulliporoidea (foe. 
eit. supra ); and the latter name will therefore probably have 
to be regarded as a synonym. It also seems to me very 
probable tliat the form described by Professors Hall and^ 
Whitfield, from the Chemung group of North America, unde/ 
the name of Oesnostroma inorusians (he. cit. supra) will prove 
to be really identical with the present species. 

Formation and Locality. Common in the Middle Devonian 
formation of Biichel (in the Paffrath district). I have also 
found it at Paffrath, and, more rainsly, at Gerolstein and 
BtoendorT (Hillcsheira) in the Kifel. 
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Stromatoporefla granulata, Nich. 

iStromatapor^ gran\dafaf Nicbolson, Ann. & Mag* Nat. Hist. m. 4, 
Tol. xii. p. 04, pi, iv. figs. 3, 3 a (1873), 

Coenostcum forming laminar expansions, attached baaallj 
by a peduncle, and having the rest oi the lower surface covered 
by concentrically striated and wrinkled epitheca. The thick¬ 
ness of the ccenostcum varies from less than 2 millim. up to 2*-.3 
centim. The surface shows a variable number of low rounded 
or conical eminences or maraclons,’’ the apices of which 
are usually perforated, each with a single circular opening 
representing the axial canal of one of the astrorhizal systems. 
From tlie apices of the mamelons radiate more or less con¬ 
spicuous astrorhizal gutters, and the general surface is covered 
with close-set tubercles of various sizes, the, smaller of these 
being imperforate, wliilo the larger ones are perforated at 
their apices by distinct circular apertures. In places the 
tubercles coalesce into vermiculate ridges. Parts of the sur¬ 
face may be covered with a thin calcareous membrane, per¬ 
forated by the apertures of the larger tubercles above 8ix)ken 
of. 

As regards internal structure the skeleton-fibre is minutely 
porous, and the skeletal tissue is of the incompletely reticu¬ 
late type. Vertical sections show welbdeveloped concentric 
laminae, each often with a median clear line, the radial pillars 
being thick and the interlaminar spaces from ^ to ^ millim, in 
height. Imperfect zodidal tubes, with few tabulae, are often 
recognizable. In tangential sections the transversely divided 
ends of the radial pillars arc seen, each often in the form of 
a ring enclosing a central circular space. It is the free up{>6r 
ends of these which form the perforated tubercles on the 
surface. Tlie intervals between the cut ends of the radial 
pillars are often crossed by delicate partitions, indicating the 
presence of astrorhizal tabulae. 

Oha. 8. ^anulaia is the typc-species of the genus 8tr(muU>- 
porella, and I have elsewhere figured its minute structure with 
some fulness Monograph Brit. Stromatoporoids,’ parti, pi. i. 
figs. 14, 15, pi. iv. fig. 6, and pL vii, figs. 5, 6). As 1 
have not repeated these figures here, it is not necessary to 
discuss the minute characters of the species in greater detail 
on the present occasion. 8. granulata is undoubtedly very 
nearly related to 8. eifelmma^ Nich«, but seems to be 
specifically distinct. As compared with the latter species it 
is most readily distinguished by the much smaller development 
of the astrorhizal system, and by the conspicuous Presence of 
hollow radial pillars which appear on the surfa<^ as large 
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perforated tubercles, and which are clearly recognizable in 
tangential sections. The interlaminar spaces are also wider, 
ana the general tissue is of a coarser type than in Sk etfehemis*, 
while the ramified tabulation of the skeleton-fibre in the 
latter is represented by a finely porous structure. Lastly, S, 
effdiensis is an almost constantly encrusting ty|)e, while I have 
never observed a similar habit of growth in & granulata. 

Formation and Locality, Not uncommon in the Hamilton 
formation of Arkona, Ontario ; also in the Corniferous Lime¬ 
stone of Port Colborne and other localities in Western Ontario. 

Lahechia conferta^ Lonsd., sp. 

Monticularia confetia^ Lonsdale, in Muicbison, Sil. Syat. p. <188, pi. x^i. 

fig. 6 (1880). ‘ 

Latnicheia conferta^ Milne-Kdwords & Jules Uaime, PoL Foss, des Terr. 

Pol. p. 280 (1861), and Mon. Brit. Foss. CJor. p. 200, pi. kii. figs. 

6-0c 

Coonostcum usually in the form of a laminar expansion of 
variable thickness, attached by a basal peduncle, and having 
the rest of the lower surface covered by a concentrically 
wrinkled epithcca. Upper surface without monticules, covered 
with prominent, rounded or elongated, often conical tubercles, 
the apices of which may be imperforate, or which exhibit a 
minute circular summit-aperture. Often the tubercles become 
coaleseeut to a greater or less extent, and give rise to vermi- 
culate ridges. The surface between the tubercles is smooth, 
and no astrorhizal grooves are developed. 

In internal structure the ccnnosteuni consists of stout, circu¬ 
lar or oval, radial pillars, which have a diameter of ^ to 
millim., ana terminate upwards in pointed extremities^ each 
being traversed by a central canal. The pillars give rise to 
radiating arms ’’ or plates, which unite with one another in 
such a manner that the entire space between the pillars becomes 
filled with a tissue of calcareous vesicles, the convexities of 
which are directed upwards* 

Ola. This well-known species occurs typically in the form 
of laminar expansions with an epithecate base and peduncle 
of attachment, but in some instances an encrusting nabit of 
growth is observable. Young examples may be only 2 or 3" 
oentim. in diameter, and 1 millim. in thickness; but old 
specimens may be ot greater size, perhaps a foot in diameter, 
and may reach a thickness of 2-3 centim. A single i^ecimen 
olten consists of two or more superposed colonies. The sur« 
foce differs from that of many Stromatoporoids iu the complete 
absence of mamclons,’’ and of any indications of an astro- 
rhizal system, being covered throughout with prominent 
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tubercles, which may be about \ millim. in Jieight, and 
al)out the same diameter at their base. The tubercles may 
be placed iboiit \ to ^ millim. apart, or may be in contact, 
often coalescing in sinuous lows. The apices of the tubercles 
may be simply loundcd or ])ojn(cd, and may bo apparently 
imj>crforate. In other cases a distinct circular apeiture may 
be detected at the apex of a pillar, thougli it is not clear that 
this IS not the result of weathoung. 

Veitieal sections (woodcut, fig. B) show that the eoeno- 
steum IB esHcntially composed of veiy stout ladial pillars, 



which spring from the basal epitheca and are "continued to 
the upper surface, where they terminate in the prominent 
tuliercles above spoken of.^ The interspaces between the 
pillars aie occupied by a vesicular tissue formed by the coales* 
cence of connecting processes, or “ arms,” given out from the 
pillais, the convexities of the vesicles being turned towards 
the ujipcr surface. 
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Tangential sections (woodcut, fig. A) show that the radial 
pillars are hollow, each being traversed by a well-rnarkeJ axial 
canal. The tissue fonning the periphery of tlie pillars is 
composed of very delicate himiafo which surround the axial 
canal concentrically, and wliicli often show a minute cribri- 
foim 8tructur(‘. The connecting proccs-^es spring from this 
tissue, and can coniuionly be followe(l in vertical sections for 
a considerable distance into the substance of I he pillars. 
Tangential sections further exhibit irregular daik lines con¬ 
necting the transverhely divided tangential pillais; these 
lines arc the cut edges of the vesicul.ir phit(‘S or processes 
wliich fill the intervals between the pillars. 

There is, apparently, a complet<i absence of d(‘finit(* zodidal 
tubes or surface apertuies, and the concentric himiinc ’’ of 
the ordinary Stromatoporoids are represented solely by the 
vesicular tissue which unites the pillars together. 

Formation and Localitij, Abundant in the Wenloclc Lime- 
Btone of Britain (Ironbridge, Dudley, Donnington, Ijonghope, 
&c,). I have also specimens fiom the Wenlock Limestone of 
Gotland (presented to me by Prof. Lindstrbin); but 1 have 
not obtained the species in the Silurian deposits of Esthonia 
or Oesel. 

Lahechia ohioams^ Nich. (PI. II, figs. 1 and 2.) 

iMhechla ohioemis, Nicliolsou, Mou Brit. Strom, p. footnote, pi. ii. 
figa. 1 & 2 (1885). 

Lahechia mmi/iferttf Ulrich, ContiibuUons to Americnn Palioontology, 
\ol. i. p. 351, pi. ii. tigs. U, \)a (1880). 

Coonosteum sometimes laminar and pedunculate (?), often 
encrusting foreign bodies. Upi>er surface sometimes smooth, 
but more commonly with small conical ^‘mamelons,” covered 
throughout with minute rounded or pointed tubercles, liadial 
pillars about ^ millim. in diameter, and nluccd at distances of 
from to inillim. apart. The radial pillars are mostly more 
or leas angulated, and sometimes exhibit distinct tiaces of axial 
canals. The interspaces between the pillars are occupied by 
delicate vesicular tissue formed of minute vc'siclcs, the con¬ 
vexities of which are directed towards the surface. 

Oba, In general structure this well-marked species resem¬ 
bles L. conforta^ Lonsd., sp. It is distinguished from this, 
however, by the much smaller size of the radial pillars, and the 
correspondingly smaller and less prominent tubercles upon the 
surface. Moreover^ the pillars commonly appear angulated or 
Stellate in cross-seotion instead of being round of oval. Lastly, 
the vesicles of the interstitial tissue are much smaller and more 
delicate, and are developed in proportionally greater quantity 
tlian is the case in L. conferta (IM. II, fig. 1). 
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In minute structure L, ohtoensta presents nothing very 
special. Owing apparently to imperfect preservation the 
axial canals of tije pillars are only occasionally recognizable; 
but I have seen traces of a cribriform structure of the tissue 
of the pillars. In the specimen which I.figured originally 
the actual skeleton of the fossil has been replaced by calcite, 
all the cavities of the coenosteum being filled with matrix. 
In the si)ecimen here figured (for which 1 am indebted to the 
kindness of my friend Mr. Arthur II. Foord) tlie skeleton is 
preserved in tlie normal manner. 

Mr. Foord has also drawn my attention to the fact that 
some of the appeaiances which he described (Oontrib. to the 
Micio-Pal. of the Cambro-Hilurian Rocks of Canada, p, 25, 
1883) as characterizing Tetradium huronense^ Bill., sp., are 
really due to the fact that the specimens of this coral which he 
examined were covered with a crust of Lahechia ohioensis. 
Thus the gi’anulcs or tubercles described as covering the 
surface of Tetradium htironense are referable to the investing 
Stromatoporoid and not to the coral itself. 

While these pages have been going through the press I 
have received from Mr. E. 0. Uliich a copy of his 'Con¬ 
tributions to American I^aloaontology ^ (vol. i. no. 1, May 1, 
1886), in which a species of Lahechia is described from the 
Cincinnati formation under the name of L. montifera. Mr. 
Ulrich’s description and figures seem to render it certain that 
the species named &c. is identical with the one to which I had 
previously applied the name of L. ohioenns. In all essential 
points the internal structure of these is the same, though Mr. 
Ulricli’s specimens seem to have been in some respects iu a 
better state of preservation than those which have come under 
my notice. According to Mr. Ulrich the species occurs in the 
upper part of the Cincinnati group in Ohio and Indiana. 

Formation and Locality^ Cincinnati group, Waynesville, 
Ohio {colL IL A.Fichohon)\ Hudson-Eiver formation, Oai)e 
Smythe, Lake Huron (colL A. //. Foord), 

Lahechia canadensis, Nich. & Murie, sp. 

(PI. II. fig. 5.) 

Sh'omafoeenum canadense. Nicholson & Murie, Joum. Linn. Soc,, Zool, 
vol. xiv. p, 22», pi. iii. 9,10 (1878). 

Lahechia canadensUf Nicbokon, Mon. Brit. Stromatoporoids, pi. il« 
figs, S-5, 

Coenosteum sometimes massive, sometimes composed of 
thick laminm" with a basal epitheca. Surface imperfectly 
known, but apparently possessing irregular tubercles and 
conical mamelons. Radial pillars Targe and irregularly deve* 
loped. The vesicular tissue between the pillars is also very 
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irregularly developed, the vesicles being sometimes of mode¬ 
rate dimensions, but being at other ])laces of large size and 
irregular form* The vesicles have their convexities turned 
upwards^ and the radial pillars terminate upwards in pointed 
extremities. ^ 

Obs. All tlie examples of this 8[)ecies which I have exa¬ 
mined are in a highly mineralized condition, and are not in a 
state to allow of the satisfactory working out of minute struc¬ 
tural details. That the specimens arc riglitly referable to the 
genus Lahecliia is, however, clear, and there can also be no 
doubt as to the distinctness of the species. Many of the 
m)eciraen8 whieli I have collected, both from America and 
Russia, have the skeleton replaced by calcite; but I have here 
figured a vertical section of a Russian example in which the 
skeleton is preserved in the normal manner. The species is 
most nearly allied to A. conferta, Lonsd,, but is suflicicntly 
distinguished from it by the much more irregular development 
of the radial pillars and the correspondingly irregular develop¬ 
ment. as regards both size and shape, of the interstitial 
vesicles. 

Formation and Locality, Ordovician formation (Trenton 
Limestone), Pcterliorough, Ontario. Also in the same formA- 
tiou (Uriper “ Jewcsche Schichten” or ‘‘ Wassalcm beds'’), 
Saak, Esthonia. [It is interesting to notice that another 
Trenton fossil, viz. Sohnopora compaota^ Bill., sp., is also 
common at Saak.] 

Labechia aerotina^ Nich. (PI. II. figs, 3 and 4.) 

lahechia aeroima, Nicholson, Hrit. Siromatoporoids, p. 45, wood- 
cut, fig, 4 (1886) (figured but not deacribod). ^ 

General form and surface of the coonosteum unknown. 
In internal structure the skeleton is composed of cylindrical 
radial pillars, wliich have a diameter of aliout J railliin., and 
which are traversed by large axial canals. The canals of the 
pillars are provided wdth curved internal partitions, which run 
transversely to the canal, and have their convexities turned 
upjvarda. The pillars are very rarely isolated, but are mostly 
in contact laterally in such a way that they give rise to sinu¬ 
ous rows, forming a network of much the same pattern as that 
produced by the corallites of Halyaitea eaoharoidea^ Linn. The 
interspaces between the winding rows of pillars arc crossed by 
delicate calcareous fibres or plates, which connect the pillars 
together, and which ore only rorelt and partially vesicular. 
These connecting plates are usually straight^ and are only 
occasionally curved; hence they give to vertical sections the 
aspect of a tabulate coral. 
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Oba. -The only' example which I possess of this remarkable 
Strqmatoporoid is a small polished fragment from the Devo¬ 
nian Limestone of Devonshire, wliich T purchased from 
Mr. Sclater^ of Tcignmoutlu The stnicture of the skeleton 
differs so widely from that of the ordinaryiSpcciea of Labeehia 
that it is unnecessary to compare it minutely with these. 
The characteristic features of L, aerotina arc the confluence of 
the radial pillars into a reticulation of sinuous rows, the largo 
size of the axial canals, the presence of curved transverse ])ar- 
titions in the interior of the axial canals of the pillars, and the 
fact that the interstitial tissue is composed of straiglit hori¬ 
zontal plates, which only rarely become vesicular, and then 
only to a very limited extent. 

I may mention tliat there exists in the Devonian limestones 
of Devonshire another form of Labeehia y the structure of 
which accoids essentially with that of the normal 8])ecies of 
the genus. I have not, however, as yet completely investi¬ 
gated this form, and sliall therefore defer its description to a 
later time. 

Formation and Locality, Middle Devonian of Devonshire, 
^he specimen is in a rod limestone, and is probably from the 
neighbourhood of Torquay. 

Labeehia ? Sdmidtiiy Nich. (PI, 11. figs. 6-8.) 

Lahechia emferta^ Ft. Schmidii Silur. Form, von Ehstland &c* 
p. 230 (1«68). 

Lahechia cottfeHOy Lindsirom, Ann, k Ma^, Nat. Iliat. sor. 4, vol. xviii. 
p. 4 (187«). 

Laheohm conferia (*'Oesel’Hchfi Form*^), P>bow8ki, THe Ohivtetiden 
der ostbaltivhrn Rilur-Formation, p. pi. iii. 7, 7o (1877J. 
Lahechifi vonfertay Ferd. Koomer, Letbesa PaleDOsoica, p. 1343, figr. 126 
(1883), 

Ccenosteum in the form of laminar expansions, attached by 
a tesal peduncle, and having the rest of the lower surface 
covered by a concentrically-striated epitheca. The coenosteum 
may bo of very considerable size, and its tliicknoss varies from 
a couple of millimcti*C8 up to perhaps two centimetres. The 
upper surface is in manj cases studded with very proraii^t 
and huge tubercles, winch are placed close together moblifne 
lines, but which rarely touch or become confluent. The nree 
extremities of the tubercles are in some specimens round, in 
others pointed, and tliey mostly showr no openings at their 
apices. In some cases there is the appearance of apical 
apertures; but it seems probable that tins is only the result 
or wearing down of the surface. In many specimens the 
whole or a large part of the surface may be covered with a 
thin calcareous membrane, which passes over the summits of 
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the tubercles, either completely concealing theseor only allow¬ 
ing their ends to be faint^ discerned. 

As regards internal structure, the entire ccvrioateiim appears 
to be composed of approximated parallel horizontal laminae, 
which are bent into a system of close-set conical elevations, 
which, ill the last-forrncd layer, give rise to the surface- 
tubercles. The structures representative of tlie radial ])illars 
arc thus composed of the successivclv su[)eriinposcd upward 
bendings of the horizontal laminaa; and the interspaces between 
these are occupied by the same laminm bent downwards ami 
elosfly aj)proxiinated to one anotlicr. 

Obs. liie structure of this form Inus bet*n well described by 
Ijindstrbm and Dybovvski. From the flescription given above 
and from the accompanying figures (IH. 11. figs, 7, H) it will 
])e evident that, sujjposing the structure to be really what it 
appears to be, wc have to deal with a typ('/ exceedingly 
(Imerent from Labechia conferttiy Lonsd., though the superficial 
resemblances between the two arc very striking. On this 
point Dybowski is quite clear, and lie speaks of this type a.s 
the “ Ooaerschc Form ’’ of Labechia conferta. The first speci¬ 
men which I examined was one kindly scut me by Prof. Ford. 
Roemer, and as I found it to be highly crystallized I thought 
it possible that it might be gencrically identical with Labechia 
conjkrta^ Lonsd., and that its apparently very different internal 
structure might be only the result ul extreme mineralization 
(Mon. Brit. 8trom. p. 83). Since then 1 have collected and 
examined an extensive series of .specimens from the Silurian 
rocks of Oesel; and 1 have come to tlie conclusion liiat the 
present form is unquestionably specifically distinct fixim A. 
conferta^ Lonsd., and that it is very doubtful indeed if it can 
be referred to the genus Labechia at all. 

All the specimens which 1 have seen arc in a state of com¬ 
plete crystallization internally, though the upper and under 
surfaces are excellently preserved. This mineralization has 
not obliterated the internal structure, though it may be 
assumed to have considerably obscured it. Tangential sec¬ 
tions (PL 11. fijj. 7) exhibit rows of circular spaces, surroun¬ 
ded by a dark line, often exhibiting a dark central spot, and 
composed of more or less clearly recognizable concentric 
lammm surrounding this central spot. These circular spaces 
are about 4 millim. in diameter, and clearly correspond with 
the cut ends of the radial pillars, as seen in tangential sections 
of X. conftrtOj Lonsd. The dark central spot also probably 
indicates an axial canal. On the othm* hand, the intervals 
b^ween these circular spacw are occupied by a dense brown 
tissue belondng to the coenosteum itself, whereas in.X. cor^rta 
A«m« dk Mag. N, Hist. Ser. 5, VoU xviii. 2 
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the corresponding intervals are filled with clear calcite, crossed 
here and there by the cut edges of the interstitial vesicles. 

In vertical sections (PI. ll. fig. 8) the differences between 
L, ? Bchmidtii and L. conferta are still more striking. In¬ 
stead of seeing the well-marked radial pillars senaratad by 
intervals filled with lenticular vesicles, as wo should do in the 
latter species, wo now sec a uniformly brown section, in which 
there are no recognizable spaces filled with calcite, and no 
vesicular tissue. All that the vertical section exhibits in L. ? 
Schmidtii is a series of sharply undulated and exceedingly 
thin lamcllsBj which appear to be in close apposition. The 
upward bendings of these lamellae corrcsfiond with the radial 
pillars, and the downward bendings correspond with the 
intervals between these. Periodically a thicker and stronger 
lamella than the rest is produced, indicating a pause in tne 
growth of the organism. The whole texture of the section is 
also more or h*ss obviously crystalline, though not more so 
than one often sees in sections of Echinodermal structures. 

It need not l>e doubted that the peculiarities of these sec¬ 
tions are in part the result of crystallization and secondary 
change; but I have come to the conclusion that this is not 
suflScient to account for the greater portion of the remarkable 
intenial structure of this spiKsies. More particularly I have 
come to the conclusion tliat no amount of crystallization could 
account for the absence of the interstitial vesicular tissue 
wliich fills in the intervals between the pillars in the normal 
forms of Lahechia^ supposing this tissue evcjr to have existed 
in the Ocsel form. 1 have, in fact, examined thin sections of 
specimens of L, conferta^ Lonsd., from Dudley, in a condition 
of intense ciystallization, and I have neither observed any 
appearances in these at all comparable with those seen in the 
Kussian examples, nor have 1 ever failed to recognize in them 
the radial pillars and interstitial vesicular tissue. 

If, however, the form now under consideration be really 
destitute of interstitial vesicular tissue, and if it be really 
composed of sharply undulated and closely approximated caU 
careous lamina), then it obviously can no longer find a place 
in the genus Labechia^ E. & H* The form which it in(> 5 t 
closely resembles is one which I described from the Niagara 
Limestone of North America under the name of Dictyo$troma 
undulatum (Pal. of Ohio, vol. ii. p. 264, pi, xxiv. fig. 6, 
1876). The surface, when somewhat exfoliated (PI. II. fig. 6^, 
has, in particular, a close resemblance to what is seen (n 
JJictyo8(roma undulcUum, Unfortunately, the microscopic 
structure of the Ohio species has not yet been investigated, 
and the genus Dictyo$troma cannot therefore be regargm as 
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satisfactorily establislied. In the meantime, however, 1 am 
disposed to think tliat these two forms are congeneric, and 
that the structure of the genus Dictifostroma^ Nidi., will 
therefore prove to be that which 1 have here described as 
characteri25ing Lahechia^ Schmidtii, 

In any case, even supposing that the jiresent type wore 
left in the genus Lahcchia^ it would still be clearly separated 
as a species from L. confertay Tionsd, Thus, apart from the 
j)re.sumcd want of continuous radial jnllars and interstitial 
vesicular tissue, the surlace-tuberclcs of L. ? Schmidtii arc 
much more prominent and much larger than they are in L, 
covferta^ Lonsd., and they rarely, or never to any extent, 
coalesce, as tJiey so commonly do in the latter. Again, [ 
have never observed in L, conferta any trace of the singular 
surface-pellicle which so commonly spreads over the last- 
formed layer of tubendes in the Rus.sian form. I liave there¬ 
fore no difBculty in agreeing with Dybowski as to the apcciiic 
distinctness of the latter, and I have named It after Magister 
Friedrich Schmidt, by whom it was originally discovered in 
the Silurian rocks of Oescl. 

Formation and Locality* Common in the Silurian formation 
(Upper Oescl beds) of llohoncichen, Ocscl, I have also 
found it at Kattri-pank and at Lode, near Arcusburg. 

JSosenella dentata, Bosen, sp« (PI. I. figs. 4 and 5.) 
Stronmtonora dentata* Kosen, Ut)her die Natur dor Blrotuatonoroa, 
p. 75. pi. X. figs. (1867). 

JjWiichia dentata^ Ford, lloemer, I.^th£Ba I^alwozoica, p. 546 (1^86). 
Ccenosteuin massive; sudhee unknown. The skeleton is 
composed of undulating concentric laminae, which unite to 
form cloiigated vesicles, the convexities of which point up¬ 
wards. The radial pillars arc rudimentary and are repre¬ 
sented only by close set conical tubercles, which cover the 
upper convex surface of the vesicles, very rurelv reaching llie 
under surface of the lamina next above. The laininfe arc not 
specially thickened and are mostly placed at intervals of | to 
millini. apart, the vesicles generally being from I to 2 
millim. in greatest length. Here and there, however, are 
found irregular s^ces, often apparently periodically produced, 
in which the vesicles are of considerably larger size, and the 
laminm therefore further apart. 

Obs* This species is a cliaracteristic example of the genus 
Bosenellay Nich.^. Vertical sections exhibit the elongated 
s The tfonufl Monenella was founded by me (Mun. Brit. Riromatopo- 
roids, p. 1885) for forms which differ from Lahechia in the fact that 
the vao^ial pillars are reduced to tubercles, covering the upper sudaces of 
eotnparalivcdy large lenticular vesicles. 

2 ^ 
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lenticular Tesicles of which the entire coenosteuni is com|)oeedi, 
and which bear on their upper surfaces prominent, pointed, 
and closc-set tubercles (PL I. fig. 4). ^rangential sections 
(PL I. fig. 5) exhibit the transversely-divided ends of the 
tubercles or the irregularly-cut edges of the v('sicles. 

The species is structurally very similar to Rosenclla macro- 
cyetta^ Nich., from the Wenlock Limestone of Gotland, but 
is separated by tlie much smaller size of the vesicles. I have 
examined the original specimens upon which von Rosen 
founded the species, and 1 have also collected otlu^rs myself; 
but I have never seen any example satisfactorily exhibiting 
the form of the coenosteum or its mo<le of growth. The 
species was, however, evidently of large size and apparently 
non-encrusting. 

Formation and Locality» Zone of Pentamerus esthonua 
(Silurian), Kattentack, Esthonia. Rosen’s tyi>e specimen is 
from St. Johannis, in OeseL 


Roaenella macrocyaiis^ Nich. (PL I. fig. 8.) 

Rounella mamxiyntUt Nicholson, Mon. Brit, Stmm. p. 84, pi, viL 
tigs. 12 and L‘1 (18^). (Figured without description.) 

Coenosteum laminar, with a basal pedancle of attachment 
and a concentrically-wrinkled epitheca. Surface flat, without 
“ maraelons,” showing no astrorhizal grooves, and covered 
uniformly with minute, extremely close-set gi’anules or 
tubercles. The ccenostcum is composed of approximately 
horizontal plates, which are so undulated or bent as to give 
rise to a tissue of elongated and greatly flattened vesicles of 
variable sizes, the larger ones being commonly from 5 to 16 
millim. in length. Each lamina has its uj^r surface 
covered with close-set minute tubercles, which iall short of 
the lamina next above. Tangential sections show the out 
ends of the tubercles or the irregularly divided edges of the 
undulating laminae. 

Ola. In general structure this species closeljr resembles 
22. dentata^ Rosen. It is, however, sufficientlv distinguished 
from this by the much more minute size of the tubercles 
which cover the upper surfaces of the laminae, and by the 
much larger size of the vesicles which make up the whole 
coenosteum. It is, moreover, a laminar form with an epU 
theca, whereas R. dentata would rather appear to have grown 
in large masses. 

I have only seen a single specimen of B. mcwrocyaHa^ 
which was collected in Gotland by Dr. George J. Hinde, who 
was good enough to submit it to me for examination. In 
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kia specimen, which is onlj a fragment, the coenosteum 
Ipnid appear to have been at least 4 inches wide and about 
^ inch thick in the centre. 

Formation and Locality. Wenlock Limestone, Wisby, Got*' 
land {coll. Dr. Q cor go J. Ilinde). 


Ro$enella pachyphylla^ Nich. (PL L figs. 6 and 7.) 

Coenosteum ap].)arently massive, composed of undulated 
laminse, which unite to form a tissue of elongated vesicles of 
very varying sizes, the larger ones being from 5 to 15 millim. 
or more in length. The upper surfaces of the lamince are 
covered with exceedingly minute miliary granules or 
tubercles. The laminae vary mucli in thickness, many of them 
being from J to 1 millim. thick. The thicker lamiiue have 
a peculiar tubulated structure, being traversed by minute 
irregular canals, which penetrate them vertically, and thus 
place successive vesicles in communication. These tubuli are 
seen in vertical sections (PI. I. fig. 6) crossing the laminm at 
right angles. In tangential sections (PI. I. fig. 7) the tubuli 
are seen in places where the section happens to correspond 
with one of the lamince in question as close-set rounded per¬ 
forations in the substance of the lamina. Those tubuli ])ro- 
babfy served to convey stolons of the coenosarc, and, in the 
last layer of vesicles, for the lodgment of zooids. 

Oha. The only specimen I have seen of this species is a 
fragment of a larger mass, and has a thickness of about 2 
inches, indicating that the coenosteum grew to a large size. 
Unfortunately n^^ither the under nor the u|>per surface is 
satisfactorily preserved. The general structure of the skele¬ 
ton conforms to that of Itosenella dentata^ Rosen, and K. 
macroeyfftis^ Nich.; but the present species is sufficiently 
separated from these by the exceedingly minute size of the 
tuoercles covering the upper surface of the laminae, and still 
more by the peculiar thickening and tabulation of many of 
the lamince. 

Formation and Locality. Silurian Zone of Ventamerm 
e^ihonm Katteutack, Esthonia. • 

EXPLANATION OF THE PLATES. 

PliATK I. 

JF^. 1. A ftpecimen of ISh^omatoporella flwrioaa, Barv., «i)., c»f tho Hfttaml 
size, fomiiiiff a cruet upon a Riifrose coral Middle Devonian, 
Buehel (Paurath district), 

Fiy. 2, Tangeatiid section of the same, enlarged twelve tiroes. 
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Fitf, 3. Vertical section of the same, similarly enlarged. 

Fiif, 4. Vortical section oiHoHeneUn dentat^a^ Hosen, sp., onlnrged 
times. Silurian, Kattentack, Esthonia. 

Fiy. 5. Tangential Hectioo of the Manic, similarly enlarged. 

Ftfj. (1. Vortical section of Foaenefla wu^kmhy^a^ Nich., enlargc<l twelve 
tiinoH, Silurian, Ivattenlack, Estnonia, 

Fiff. 7, Tnngentinl w^ction of tlm same, Mjniilni^ly enlarged. 

Fiy, H. Vrrlical w^ction of RoHcttella maoronjMU^ Nich., onlarg<‘d twelve 
timort. M’enlock Jiiincstone, Gotland. 

Plat® II. 

Fiy. 1. Vortical section of Lahpc/tia »>/.■», Nich., enlarged twelve 
times. Ordf»\ician (Hudson-llher ForinatioTi), (Vi>e Hmytlie, 
Lake Tlnron. 

Fiy. 2. Tangential sc'ction of the same, similarly enlarged. 

Fo/. 3. angontial action of Mnr?tta ^rotina, Nu*h., enlarged tw<d \'0 
times. Middle Devonian, l>evonshirt». 

Fty, 4. Vertical soetiou «if the same, aimilarly oiilargt'd. 

Fi(f,ti. Vortical section of Lahtchh vamdrmis^ Nich. 4 ^ Mnr, enlarged 
twcho limes. Ordovician (.Tewewho Zone), Saak, l^sthonia. 

Fiy.il Pori of an exfoliated Hpeciinen of Lafn^chia? SchmHUu^ Nich., 
(iijlargod ah )Ut six limes. Silurian (Upp<»r Oe^el Zone), Ilohcu- 
ch'heii, Oesel. 

Fiif, 7. 1’aiig(‘ntial section of the same, enlarged twelve times. 

Ftf/> 8. Vortical soctitui of the same, similarly enlarged. 


IV.— The Origin of Mefagenesw among the Iludroincdmfe. 

By W. K. Brooks^. 

Most of the recent writers upon the origin of the sexual 
Medusffi which are set free from communities of sessile 
hydroids, and upon the relation between them and the 
liydroids, agree in the opinion that the sessile community is 
the primitive form, from which the Medusso have Wn derived 
through division of labour, and the gradual specialization of 
the reproductive members of a polymoirohic hydroid cormus. 

In a monograph which has just fefen published in the 
^ Memoirs of the Boston Society of Natural Histoiy’ The 
Lifc-history of the Hydro-Medusas: a Discusaion of the' 
Origin of the Medusas, and of the Significance of Meta*^ 
genesis '') I show tliat the life-history of the Narcomoduste 
and Trachomedusce is irreconcilable with this view. The 
accepted view regarding tliese groups of Medusae is that they 
have been evolved from ancestors with a sessile hydra-stage 
and an alternation of generations, and that they have gradti^ 
• From the * Johns llupkinw University Circulars/ No. 49, May 188(5, 

pp 80 8 H. 
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ally lost the hydra-stago, so that they now develop directly 
from the egg. 1 show that there is no reason for this opinion, 
but that wc have in IJriope among the Trachomedusee and in 
jJigimta and Cunina ocionarta among the Narconicdusa; a 
true planula-stage and a true hydra-stage, although the hydra 
is simply a larva which develo})8 into a medusa by direct growth 
and metamorphosis without alternation of generations. The 
life-history ot these forms proves conclusively that the medusa- 
stage is older than the sessile hydroiJ cormus, whicli has 
arisen tlirough the power to multiply asexually which is 
possessed by the hydroid larva of the medusa. 

We have among the existing hydroids the series of stages 
in the origin of metagenesis which are re'i)resented in the 
following diagrams, in which the sign =» denotes direct 
metamorphosis without multiplication, the sign x denotes 
asexual multiplication, and the sign < denotes sexual multi¬ 
plication. 

In AiginopHiB, as Metschiiikoflf shows, the egg gives rise 
to a ciliated swimming planula, which acquires a moutli and 
tentacles, and thus becomes directly and gradually converted 
into a floating hydra or actinula^ wdiich is at first ciliated like 
the planula. The tentacular zone of the floating hydra now 
grows out into a flange or umbrella, which carries the tentacles 
with it; scns(^rgans and a veil arc soon acquired, and the 
hydra becomes a medusa. 

The whole process is perfectly simple and direct j there is 
nothing like an alternation of geucratiojis, and the single egg 
becomes a single medusa with an actinula-stage, a floating, 
hydra-like, larval stage, and a swimming medusa-stage. The 
life-history is as simple and uninterrupted as that of any other 
animal which undergoes a metamorphosis, and it may be 
represented by the following simple diagram:— 

I. .dEoiNol'Sls : «IHamda as Acti/rnfa ss Medusa a Eyf/s. 

As the floating hydra-stage of Tubularia is well knowm 
under the familiar name Actinula. and as it seems desirable 
to use a special term fur the free hydra-stage of Medusaj as 
distinguisiied irom a sessile hydroid, 1 shall employ this word 
for this purpose, designating by it a free or floating hydra, 
which loay or may not bo ciliated. 

1 have shown that >ve have in Liriope and its allies a life- 
history which is very similar to that of AEginopeia^ with 
numerous secondary moditications, most of which are due to 
the fact that the gelatinous substance of the umbrella begins 
to be secreted between the endoderm and the ectoderm at a 
very early stage in the life of the embryo. The acceleration 
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of the formation of the umbrella is exactly paralleljed by 
innumerable similar phenomena in the lives or nearly all of 
the higher Metazoa, and it therefore presents no difficulties j 
and if we imagine the gelatinous substance absent, the 
mouthless, untentaculated, ciliated iiViope-larva is obviously 
a nlanula with an outer layer of ectoderm and a central cai)- 
sule of endoderm. It has a spacious digestive cavity; the 
two layers are separated by a gelatinous substance; and in 
our species the cilia are restricted to a small part of the outer 
surface; but, in spite of these secondary modifications, it is 
clearly a planula. It soon acquires a mouth and four solid 
tentacles, and becomes converted into the floating hydra or 
actinula, with ectoderm, endoderm, stomach, mouth, lasso- 
cells, and four tentacles, but with neither subumbrella, sense- 
organs, nor veil. This larva becomes converted into an adult 
medusa by the gi'owth of the tentacular zone into an umbrella, 
and by tne acquisition of sense-organs, precisely like the 
ACginop8{8A.9iXYdL^ and as each egg gives rise to only one 
adult, llie life history is simple and direct, with a planula- 
stage, a hydra-stage, and a final medusa-stage, and it may 
therefore be represented by the same diagram wliich was used 
for ^ginopais :— 

11. T.diuorK : Egg^Plunula^ Actinula^MedumaEygat 

In our common American Narcomedusa, Cunina octonaria. 
the fact that the larva is a true hydra was long ago pointea 
out by McCrady. U'ho plaimla-stage of this species has never 
been observed; but the resemblance between the ciliated, 
bitentaculated hydra and MetschnikofiTs account of the JEgi- 
nopsiaAaxYSL at tlic same stage is so close, that we have every 
reason for believing that in tliis species also the hydra-stage 
is preceded by a plaiiula-stage without a mouth or tentacles. 
The hydra soon acquires two more tentacles, and is then fun¬ 
damentally like the four-tcntacled hydra of Ltriom, The 
number of tentacles soon increases to eight, and the hydra 
becomes converted into a medusa by the outgrowth of the 
tentacular zone and the acquisition ol* sense-organs. So far 
the life-history of our Cunina is ns simple as that of 
nopais or Lirtope \ but it is complicated by the occurrence of 
asexual multijdieatioii in the larva and also by parasitism. 
The actinula, or floating ciliated hydra, after gaining access 
to the subumbrella of a Turritopeisy gives rise to buds from 
the aboral end of its body, befdnd the circlet of tentacles; 
each of these buds is a liydra like the pareni, and, like it, 
becomes directly converted into a medusa. As these secon- 
<lary hydras originate as buds, Uiey are at first sessile; but 
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they become detached while in the hydra stage, or at least 
before they are completely converted into true medusae. The 
time of detachment is not constant, and although the larva? 
are at first sessile, and therefore not actinulas, they serve to 
show that the boundary-line between a floating actinula and 
a sessile hydra is an extremely faint one. 

Owing to the occurrence of asexual multiplication, each 
Cunina egg may give rise to an indefinite number of adult 
inedusffi; but ns each larva becomes directly converted into a 
medusa by a process of growth, there is no alternation, and 
the life-history may be represented by the following dia¬ 
gram :— 


Hydraos. MedMa<cEygt, 

X 

III. C ON IN A OCTONARIA. E(fgoinanula9sActtnnlasBMedusac.Egy$, 

X 

Hydras^ Medusa<.Eggs, 

Here wo have asexual multiplication without alternation; 
but in the Cuainits which Ulianin and Mctschnikoff studied 
there is a true alternation which is obviously of secondary 
origin and undoubtedly due to a very slight modification of 
Buoi a life-history as the one shown in diagram III, The 
planula itself is very pexjuliar and is furnished with an 
anomalous pseudopodial apparatus for clinging to and fasten¬ 
ing upon the gastric process of the Gcryonid within which it 
becomes a parasite; and the actinula or jirimary hydra into 
which it becomes converted never completes its development 
into a perfect free medusa. It remains as a brood-stock, from 
which other larvas are budded, and these arc spt free and 
become converted into medusae, so that the life-history is 
represented by the following diagram, in wliicli for the first 
time we find a true alternation :— 

IV. CtJNiNA (Ounocantha) pabasitica : Hydras 

Egg^ PUtnula a Actinula X Uydm =* Medma^ 

Jiydm^ Medasa’^^EggH, 

A comparison of Metsclini^plTs account of the development 
of Cunina (Ounocant/ia) lyaraaittGa and that which 1 have 
given of Cunina octonaria will bring out an interesting and 
significant diffci*ence between them which 1 have not yet 
pointed out. In the American Cunina the hydra-stage is 
well marked in the larvm which are produced by budding as 
well us in the one which hatches from the egg. In Metsch- 
nikoff^s spocies, however^ the characteristics of the adult 
medusa begin to make their appearance in the secondary buds 
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almost as soon as the buds themselves appear, and it would 
be difficult to recognize a hydra-stage in the life of this species 
if we wcic not acquainted with the simpler life-histoiy of the 
American Cunina. In Mctschnikoff’s species the primary 
hydra is also greatly modified as an adaptation for its parasitic 
life, hut in other respects its life-history is very similar to that 
of the ordinary hydroids ; and if the acquisition of tlie mcidusa- 
charactcrlstics by the secondary buds were a litlle more 
accelerated, so‘ that their hydra-characteristics were entirely, 
instead of almost, crowded out, we should luive a life-history 
like this:— 

C Meduna^^EtWh. 

V. PlanufassAdinttlaX < 


1 know of no hydra which presents this life* history without 
modification; but there arc many Campanularians and Tubu- 
larians in wliicb the only modification is the acquisition by 
tlic actiuultt or primary hydra of the power to produce, in 
addition to the buds which become medusaj, other buds whicli 
remain in the hydra-condition, and share with their parent, 
the primarv hydra, the power to produce both kinds of buds. 
Thus in Pertgonymtis {Stomatoca) the egg gives rise to a 
planula, which becomes the first hydra, and this produces 
other hydras like itself, and builds up a hydroid corrnus; and 
ultimately all these liydros give rise to buds which become 
directly converted into modus®, the hydra-like stage being 
completely suppressed; and we have a life-history like this;— 


Hydra x 
X 

Hydra X 
X 

VI. Eyy^llamda^Aciinnla w JMmary HydraX 

X 

Hyd**a X 
X 

Hydra X 


M^iusa^jElygs. 

Medtua^^cJ^gf 

Mtdma^^ge, 

Meduaa^^Bggit, 

MedoBfhCjKt/ga* 

Medwia<^^y$, 


In Turritopm wo have ess^itiallv the same life-histoiy, 
except that there is a seconc&rv alternation between the 
primary hydra and the others. planula does not becjome 
a hydra, but a mouthless untentnculated root, which is 
undoubtedly a degraded actinula or primary hydra. It does 
not give rise to medusa-buds^ but remains as a oroodHStock or 
embryonic hydra, from which fully-developed^ hydras are 
formed by budditig; and all of these produce mcausa-buds, 
so the life-history is as follow’S:— 
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{ Hydra 

Ti^aai roreiH: ryy^Planu^aatRootX | Hydra 

[ Hydra 


X 

X 

X 


MedmaC-Phyn. 

Miedma<^l^y*. 

Medum^^J^g^* 

Mfdwm^cEggn. 

Medu$if<^Eggs, 


In tlio ordinaiy Campanularians, with free lueduHa*, we 
have a new rlninent of complexity, owing to the appeauuiee 
of [jolymorpluHm. The ordinary hydras no longer give rise 
to medusM-ouds, and these arc produced only on the repro¬ 
ductive hydras or blastostyles. In EaHma^ which I shall 
take as ati example of this group, we have another complica¬ 
tion which is very significant. 

As in Turntopm\ there is a secondary alternation of gone- 
ratioQS, for, as 1 have shown above, tno planula no longer 
becomes converted into a hydra, but forms a root from winch 
the primary hydra is budded like those wliicli appear later. 

As I have shown, this secondary alternation occurs in many 
hydroids, such as Hydractlnia. Eutima^ Tarritop^ia^ Ohelia 
(Mcrejkowaky), and others, and it was correctly aescribed by 
Wriglit in llydractinia in 1856 ; but, so far as I am aware, 
no one has pointed out that it is a true allcrnatioii, exactly 
like the alternation between the hydra and tlic medusa, and 
that it is certainly a secondary acquisition, as we tnay sec 
from flic fact that in TubuJaria^ Eudendrniui^ and other 
hydroids the plaiiulu becomes directly converted into a hydra. 
So far as this point is concerned, the Hfc-history of Ettfima or 
llydractinia and that of Tubularia or Eudendrium ])icscnt 
the following contrast:— 

Hydra 

X 

Tubulauia ; Egg sb IHamia as Actiuula s* Hgdrn 

' X 

Hydra 

with no alternation, while in the other forms ssa have 

r Hydra 

Eutima : Eggm IHamda^ Hoof X < Hydi a 

Hydra 

with an alternation* 

The complete life-history of Eutima^ with its double alter¬ 
nation between the root and the hydrant hs, betwoeu the 
hydranths and the medusa) and its polymornhism, and division 
of the hydranths into nufritivc persons and blastostylcs, may 
be represented as follows :— 
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VIL Eutima; 
f aaPlanttlam Root X 


Nutritive Hydra X 
Nutritive HydraX 


I Bkutoityle 

* Nutritm Jfydra 
Nutritive Hydra 

Blastodyie 


I MeduiacEyffii, 
MedusaC-Effye. 
Medma^Eytf$, 


i Medmac. Bags, 
Medueac J^gs. 
Medma^ Egge, 


In Podocoryne [Dyftmorphoea) we have an extremely com¬ 
plex life-hiatoiT, which, however, is readily derivable from 
one like that of Eutima as just given. There is a secondaiy 
alternation between the root and the hydranths, as in Eutima^ 
and the polymorphism between the hydranths is more special^ 
ized, as we find not only nutritive polyps and blastoatyles, 
but defensive polyps as well; and as each of the medusie, in 
addition to its sexual function, also possesses the power to 
produce other medusae by budding, the number of sexual 
animals which may be derived from a single egg is unlimited. 

The following diagram represents the life-history of this 
species, except that the first generation of medusae, like the 
second, gives rise to reproductive elements:— 


Nub'itix^ HydraX 
X 


^Nub'itive HydraX 
X 

docorynk; HydraX 

BtlHanultfst 

RooiX I 


Nutritive Hydra X 
X 

Nutritive HydraX 


X 


Nutritive HydraX 


Nutritive Hydra ( 
Blaaioatyle X * 

r 

\ MeduaaX 

Defenaive Hydra | 

Meduaa X 

Nutritive Hydra | 
Blaatoatyle X * 

r 

1 MeduaaX 

Defenaive Hydra | 

[^MeduaaX 

Ndritive Hydra ( 
Blaatoatyle X 1 

r 

^ MeduaaX 

Defenaive Hydra ^ 

1 

^MeduaaX 

Nuiritire Hydra ( 
Blaatoatyle x \ 

^ MeduaaX 

Defenaive Hydra i 

1 

.MeduaaX 


I MedueaeJ^ge. 
I JBIieduM'<J^ge» 

I Medma<zJ^ga. 
( Medu8U<^Egg§, 

\ Medfm<zEgga, 
I Meduea^J^e, 

i HedueaeJ^gs, 
I Mtdmacd^ge, 

I Meduea<zE^ge, 
I Medusacj^e, 

I MedueacEgge, 
) Mtduaa<J^, 

1 Medmad^ga, 

j Mtd/uaa<::Egga. 
I MeduaaaEgga. 


Nutritive Hydra \ Meduaa x 
Bkafos^U X J 
Lrfemm Hydra 


Nutritive Hydra ( Methm X 
Blaaioatyle X i 
Ikfmnve Hydra 


) HeduancEgga. 
) Meduea<,Egga» 



I Medum^cJ^ga, 
) Medusa<^J^g$, 

I Meduaa<rJ^^^ 
I Meduaa<'^ga, 
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It is very probable that future research will show that even 
this complex diagram is too simple for some of the Ilydro- 
medusoB, and that there is, in some caseS) a secondary alter¬ 
nation between the first generation of free medusaj and those 
which are produced by budding from this generation. The 
life-history of these proliferous medusas has not been studied, 
as they arc seldom found near laboratories and appliances for 
research j but there is reason to suspect that in some of them 
only the medusm which are buddou from the bodies of the 
medusm of the first generation become sexually mature; and 
if future research should prove this, wo should have still 
another alteniation between the asexual proliferous medusa) 
and these sexual descendants. 

In Hydractmia^ the cormi of which are so similar to those 
of PodiKoryne that a drawing of one will correctly represent 
the other, the life-history begins to simplify itself by the 
degradation of the sexual mcdusce into sessile buds or repro¬ 
ductive organs, which, however, still retain traces of tneir 
former independent locomotor existence, traces which have 
almost totally disappeared in Eudendnum and in many of the 
Campanularians. 

The life-history of Hydraotmia may 1 k 5 represented as 
follows:— 


Nutritive JlydraX 


i Nutritive Hydra 
JBIaitostyle x 
Thfruioe Hydra 


Medma Budc.Eygi. 
Medim BudcEggs, 


IX. Hydbactinia ; j Nutriim Hydra Medma BudcEyge. 

Egg-sApUimda^BootX^ N^^ HydraX I Bla/itostyle x 

I Defensiw Hydra Medusa BudcEyye, 


Nutritive JlydraX 


Nutritive Hydra 
Blastostyk > 
Htfemive Hydn'a 


Medusa Bude^^gs, 
Medusa BudeJEggs^ 


Now what is the sipificance of this remarkable series of 
life-histories? Most of the facts have long been known; but 
the most conflicting iuteimretations of them have been ad¬ 
vanced. and the student who seeks in the various monographs 
upon tne subject an exposition of tlio relation between the 
direct development of a single adult from each egg, which is 
characteristic of most animals, and the circuitous history 
which is so remarkably exhibited by the medusa), will find a 
speculative literature which is almost unlimited, but a total 
lack of agreement as to the true solution of this, the most 
interesting of all the problems involved in the life of these 
most interesting animals. 
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The view which I believe to be the true oiie is that the 
remote ancestor of the hydromedusse was a solitary swimming 
hydra or actinula, with no mediisa-stago, but probably with 
the power to multiply by budding. I believe that this pelagic 
animal gradually became more and more highly organized 
and more perfectly adaj)tcd for a swimming life, until it finally 
became converted into a medusa with swimming-bell and 
sense-organs, developing directly from the egg without alter¬ 
nation, but exhibiting during its grow'th the stages through 
which it had passed duriifg its evolution. After this stage of 
development had been readied, I believe that the larva derived 
some advantage from attachment to other bodies, cither as a 
parasite within other inedusse or as what may perhaps be 
called a semi-parasite upon other floating bodies, sueb as the 
fronds of algce ; and that it multiplied asexually in this sessile 
condition, giving rise to other iarvm like itself, all of which 
became medusae. ^ 

1 believe that the sessile or attached mode of life of the 
larvae proved so advantageous to the spccieii tliat it was per¬ 
petuated bv natural selection, and that the primary larva then 
gradually lost its tendency to become a medusa, but remained 
a sessile larva, giving birth by budding to other larvm which 
became sexual medusae; that the mcdusa-characteristios of 
these secondary larvae were accelerated, and that the primary 
larva gradually acquired at the same time tlie power to pro¬ 
duce other larvas, which remained permanently, like itself, in 
the hydra stage; that in this way the sessile hydra-communi¬ 
ties with medusa-buds and free sexual medusie were cvolve<l: 
and that finally these communities became polymorphic, and 
that the sessile habit proved so advantageous that the free 
medusa) became degraded into medusa-buds or sexual buds 
on the bodies of the sessile hydras. 


V .—Endogenom as distinct from Exogenous Division tn the 
Amed?an liMzoj>ods, By ourgeon-Major Waluch, M.D. 

I PROPOSE to show in this communication that whereas 
endogenous division in the naked Amoeban Rhizemoda is the 
prime factor in normal reproduction, exogenous division, in 
the majority of instances in which it is seen to take plaoe 
during microscopic observation, is merely a mechanical dis¬ 
ruption of the body-substance into two or more separate 
masses, produced accidentally by forces operating from 
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without. In the former case it is a normal physiological 
process originating in an inherited idiosyncrasy of the 
organism, independently of any externally applied force; in 
the latter it is almost always a mere mechanical disruption of 
the animal^H body-substance, brought about entirely by forces 
which are in nowise inherent in tlio organism. In sliort, 
endogenous division must be regarded as a normal function of 
the Amoeban structure, indispensable for tlu5 perpetuation of 
its kind; exogenous division being in reality an abnormal 
lesion of the structure calculated to interfere witli the natural 
functions and development of the individual, just as it docs 
in cases of in jury accidentally inflicted on more liighly organ¬ 
ized creatures. 

My attention having been lately redirected to this subject 
by the receipt of an important paper On the Biology and 
Physiology of the Protozoa ” * kindly sent me some montiis 
ago by Prof. Qruber, of the University of Freiburg (a trans¬ 
ition of which, by Mr. W. 8. Dallas, F.L.S., aj>peared in 
last month’s i8St#of the ‘ Annals’), 1 am in hopes that the 
present observations may serve not only to confirm Dr, 
(Iruber’s views, but to furnish some new facts in relation to 
that portion of liis paper which deals bri(‘tly but specially with 

The Hignificanee of the Nucleus in the Regeneration ” 
of the Amcebm] the main portion of tlie paper being devoted 
to an exposition of the physiology of the Stentom an<l 
other Infusoria proper. 

But although I fully accept Dr. Gruber’s conclusions con¬ 
cerning tlie paramount importance of the nucleus as a repro¬ 
ductive organ, and, as far back as 1865, showed my recog¬ 
nition of the fact bv dividing the llhizopods into three distinct 
orders l)a8ed eniirJy on the absence or presence of the nucleus 
and contractile reside, I regret that I cannot accept the infer¬ 
ence that division as noticeable in Anmha when pro<luced 
by artificial means, such as pressure or the dissccting-iieedle 
and ophthalmic scalpel, and when conducted under conditions 
so palpably unfavourable to the preservation of vitality in 
the detached masses of the Amoeban body as imprisonment 
on an ordinary microscopical slide, can be regarded as 
aibrdine a trustworthy parallel with what takes place when 
an acdaentally-dividad Amo^a is living in the midst of its 
natural habitat. Indeed it appears to mo to be extremely 
doubtful if exo^nous division, in my sense of the term, takes 
place at all under strictly normal conditions. When it occurs 
wUlst the organism is under observation on a slide, it is only 

a ^Rtrichte der naturforschenden Gesellschaft z\x Freiburg i. 11/ 
Ikmd I (1880) Heft 2. « 
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when the creature is subjected to undue pressure, or its move¬ 
ments arc impeded by foreign matter, through which it has 
difficulty in torcing a passage. Whereas under perfectly 
natural conditions the creature is in all probability able 
either to push aside the obstructing matter or select another 
route. When closely confined between the glass slide and 
cover it has no such easy alternatives. Therefore all that 
can be safely inferred from watching the behaviour of an 
artificially or accidentally-divided and enucleate portion of an 
Ammba is, that being endowed, in common with the rest 
of the body, with a diffused nervous faculty, this portion 
is, for some unknown reason, more detrimentally affected by 
the shock sustained by It than the remaining portion which 
possesses the nucleus. 

Why the possession of the nucleus (which is never a per¬ 
manently fixed organ in the Amijdxp) should carry with it a 
superior degree of vitality, it is as yet impossible to say witli 
any certainty. But, as mat shown in my papers on 
villosa and other Indigenous Ehizopod8,’^n the ^ Annals' 
for May and June 1863 (pp. 366, 436, and 437), and also in 
subsequent numbers of the same journal, there evidently 
subsists an intimate relation betwe^ the nucleus and the 
unique persistent area of the Amoeban surface constituting its 
posterior region, whether this region be covered with any of 
the varieties of villous appendage or consist merely of a 
specially differentiated outer layer of sarcode—the intimacy 
of this relation becoming almost certain, firstly, from the 
specially differentiated area never undergoing AmoAam (as 
eveiy other part of the saroode body does) or taking part in 
the general pseudocyclosis; secondly, from the nucleus, aiUter 
participation for a time in the general pseudocyclosis, 
almost always coming to rest in the vicinity of the area in 
question; and, thirdty, from the contractile vesicle, after 
participation temporarily in the p8ei)do(^clo8is, also coming 
to restand generally discharging its contents close to the same 

The extraordinary de^ee of vitality possessed by the pos¬ 
terior portion of Amosba is very signally manifest when lui!np 
after lump of the anterior jiortion is bitten off some creature 
that preys on it, as, for instance, CoUps kirtus^ or another 
Amc^ with cannibal proclivities. Under these circumstanceis, 
if the nucleus and spedally differentiated area remain intact, 
the original mass, although reduced to less than even half fls 
normal bulk, will, in the coarse of an hour or so, move away 
as energetically as if no injuiy whatever had happened to it. 
Now this is nreciselv the condition oi thinas existing when 
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artificial division is effected by the scilpel or other mechanical 
means* 

As reganls spontaneously occurring division—that is to say, 
division effected by the mere contractility of the sarcode and 
without particijiation on the part ai the nucleus—nothing is as 
yet known so tar as I am aware. At the same time, I will 
not undertake to say that spontaneous division, in the sense 
indicated, may not occasionally take place uniler natural con¬ 
ditions. Hut even should spontaneous separation take ])la ‘C 
fifty times, or fifty times fifty, the ju-oeess would not result in 
regeneration,” this being impossible unless the nneleus 
participates to such an extent as to apportion some share of 
the feeundativc granules of which it consists to each sepa¬ 
rated fragment. 

Nov have we any positive information as to whether a de¬ 
tached enucleate fragment of Amtehri ret tins the fieulty of 
digesting any food-material it may seize with its psciulopodia. 
But if negative evidence of a very powerful and constant kind 
is of any value*, it is, I think, justifiable to assume that no 
detached enucleate portion of the Ainmban body-substance can 
reproduce its kind in a pc'rfcct form, or multiply otlierwise 
than by a repetition of purely unreprodu(‘tive division. 

Unfortunately our knowledge of the physiological functions 
belonging to these organisms must remain incomplete so long 
as the extraordinary difficulties inseparable from any strictly 
continuous examination of individual specimens from the 
beginning to the close of their entire life-cycle, under condi¬ 
tions not liable to interfere to any material extent with their 
free and healthy development, remain to be overcome. Th *se 
difficulties, overcome as they nevertheless have been in the 
case of much more minute organisms than the Khizopods, 
namely in the Monads, through the indefatigable perseverance 
and scientific skill of Messrs. Dallinger and lirysdale, are 
augmented rather than diminished in the case of the Amipbee^ 
owing to the more protracted periods occupied by these 
organisms in passing through the various phases of their exist¬ 
ence. For the present we must tlierefore rest content with 
collecting, piecemeal, all facts that bear upon the subject, and 
trust to the zeal of such competent observers as Dr. Gruber 
to work them out to their legitimate conclusions. 

It now only remains for me to invite attention to a novel 
means of rendering the nucleus visible in the naked Rhizo- 
pods, and probably in the Protozoa generally, when the detec¬ 
tion of this organ is rendered difficult, or even impossible, by 
being surrounded by more or less opa<me particles of different 
kinds; the necessity for some more efficacious way of detect- 

Ann» (fe Mag. N. Hist. Scr. 5. Vol. xviii. 3 
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ing its presence than has heretofore been employed becoming 
obvious when, as shown by me in the case of Gromia (and as I 
believe will be found to be the case in every one of the naked 
Bhizopods which have hitherto been relegated to the lowest 
order of that group of organisms chiefly on account of being 
supposed to be deficient in this organ), it is almost certain that 
the error has arisen from the extreme diflSculty, often encoun¬ 
tered, of rendering the nucleus visible. The superiority of the 
method I am about to describe consists in its being simple, 
easy of application, and sure. 

During some experimental trials I was making on the effect 
of a galvanic current passed through the water on slides con¬ 
taining living Amoshm and other organisms, which generally 
resulted in their being instantaneously killed without render¬ 
ing their internal organization more distinct than it was before, 
it occurred to one of my sons to try the cftect of ordinary 
frictional electricity. The result proved most gratifying; for 
although, as in previous cases, the Anmhm were instantly 
killed, their entire bodies were at the same time burst up, so 
to speak, into a homogeneous-looking mass of granular parti¬ 
cles, the nucleus, however, in every instance forming a con¬ 
spicuous object in the midst of these. So marked was this 
result that in sonic perfectly clean gatherings of liaphtdio- 
phrys ehgans^ so numerous that each field or the microscope 
was simply crowded with them, but in none of which a nucleus 
could be previously discerned, the instant the discharging 
knobs communicating with a single small Leyden jar were 
applied on opposite sides of the glass cover, and of course in 
contact with tne water between the cover and slide, the effect 1 
have described was produced in every one of them. The Only 
precaution that has to be attended to is not to employ too 
powerful a discharge. 


yi.-^De$crwtion$ of Sponges from the Neighbourhood of^Port 
Phillip lieads. South Australia, continued. By n. J« 
Carter, F.E.S. &c. 

[Coutiiiusd from vol. xrii. p. 516.] 

Order VIIL CALC ABE A (continued). 

Observation, 

Following PolhjaeflT’s arrangement the Sycoues will be 
inserted bere^ that is before the Leucones, as the racial oham^ 
bers in the simplest and most typical forms, ex, gr. (Untaffa 
dlioUa, Bk. {Syeandra ciliata, H.), appear to be closely allied 
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in structure to the tubulatiou of the Ascones, where the latter 
begin to present parenchyma,” inasmuch as the radial tube 
of Orantia is solely composed of a spicular skeleton consisting 
of a single layer of small radiates, whose interstices are tyin- 
panized by sarcode plentifully traversed by jiores, and whose 
intervals are tilled with parenchyma supporting the young 
ova &c., with Hackers “intercunal system.” Indeed the 
amount of parenchyma in Claihrina imtfricom far exceeds 
that to be found in any of the Hycones, as will be seen 
hereafter, and thus, as befoie staleJ, in this lespcct it more 
nearly approaches l litckers Leucoues (ex. gr. LeucalUs Jiari-^ 
dana) than any of the Sycuues. 


9. Sycandra liamaayi^ von Lendenfeld. 

Hycmdra Hamsat/it vem Lendenfeld, proc. Linn. Soc. New South 
WaloH, \ol. ix, pt. 4j p, 10i)7. 

This sponge, which has been well described and illustrated 
by i)r. K. von Lendenfeld (op. et loc. is easily recog¬ 
nized by its comparatively lai*ge size and the closeness of 
the hairy surface, which has been so much worn away in 
my specimens that it now looks like a shoe-brush ” or the 
coat of* a ^^clipt” horse. The tufts of spicules with which 
it is covered are so close together that the surface instead of 
being granulated by them, as in Grantia ciliatay is continu¬ 
ously unifoim, so that the whole, including the long stout 
peristome, has when dry a glistening silky appearance; 
still, by pushing aside the tufts, the usual pore-areas may be 
seen between them which also respectively cover their radial 
chambers on the outside; but this is not shown in Dr. Lcn- 
dcnfeld’s illustration (op. cit. pi. Ixvi. fig. 37). Internally 
the holes of the cloaca, although honoycomb-like in appear¬ 
ance, are almost circular, and so generally in apposition that 
it is only here and there that any “ intercanal ” space for the 
parenchyma can be seen between tliem; their margins are 
sparsely echinated with the fourth ray of the quadiiradiate, 
which IS comparatively short, and the radial chambers extend- 
bjjp outwards from them arc long and skeletally articulated ” 
with characteristically small, thin, triradiate spiculos of muck 
the same size, but for the most part sagittal in form. The 
minute accrate spicules from tlie base of the tufts represented 
by Dr. Lendenfeld form part of the medium of attachment 
between the tufts and the elongated shafts of the triradiates at 
the outer end of the radial tube; these are sinuous and larger 

3 # ^ 
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at one end f an the otherj which is lanoe-fwinted altogether 
ahont 13 by # 60()0th in. in their greatest dimensions—in short 
they form Hfickel’s “ StSbchenmortel," and are what I have 

I iroposed to call “ mortar-spicules.” Of the terminations of the 
ong acerates of t' e tufts I know nothing, as they are all broken 
off except a few o the shorter ones, which are pointed. 

The most complete sfiecimen of this species in Mr. Wilson’s 
collection is mucli compressed, about 1 in. long and | in. broad; 
with a large peristome of glistening, silky, fine acerates now 
arranged conically, altogether about 3-24th8 in. in diameter 
at the base and 6-24th8 in, long, which, of course, is the 
diameter of the mouth. 

10. Orantia si^hispida. 

Individualised. Sacciform, elongate, somewhat pyriform, 
diminishing in size abruptly towards the free and gradually 
towards the fixed end. Surface presenting a checkered 
appearance owing to the presence of lin^ crossing each other 
spirally and obli^uel^ upwards, at the intersections of which 
a tuft of long projecting spicules is situated, and in the inter¬ 
vals a cribrate, stelliform area, arched outwards. Pores in the 
dermal sarcode stretched over these cribriform areas, in short 
the holes of the cribriform structure itself. Vent large, single, 
terminal, subcircular or twisted, like a slit nostril; surrounded 
by a palisading of long linear spicules, leading into a cloaca 
^ hich corresponds in shape to that of the specimen, and whose 
surface is scattered over with holes separated by a ^ck spU 
cnlar framework; holes not superficially sphinctered, but 
presenting two or more sphinctered openings wiAin the mar¬ 
gin belonging to the internal structure. ^ Wall composed of 
radiating cylmdrical chambers in juxtapositim, whose skeletal 
structure is ‘'articulate,” tympaniced with Barcode, pierced 
by the usual pores of intercommunication, and more or less 
accompanied bv parenchymatous or intercameral intervals; 
outer ends of tne chamb^s respectively oovered Iw the Sjpi» 
cular tufts and cribriform areas, and their mner ends opening 
in pairs, within the holes of the cloaca respectively, as before 
stated. Spicules of three kinds, vis. acerate, triradiate, and 
quadrira^ate:—1, acerates, of two forms, vis. one long, fine. 
Unear, straight and simple, pointed at each end, arranged 
parallelly to each other around the mouth: the other nmi^ 
stouter, curved, simple or lanoeolate at one end, chiefiy 

* When the word ‘*hoi» ” is used with reference to the fern of the 
end of a spicule, it must be understood to sieea loMhgeefeaped or ocmiBsl., 
M the case may he. 
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amuiged around the external emh of the radial chambers to 
which they belong* 2^ triradiates^ varying in size and shape 
according to their nosition, that is from an eauiangled to a 
sagittal form in wliicli tlic arms are much expanded. 3^ quad- 
rii^iates, whose fourth arm is short, curved towards the 
mouth, and projects into the cavity of the cloaca. No, 1 in 
its thin form is confined to the peristome, and in its stouter 
one to the tufts on the surface of the body, mingling also with 
the proximal ends of the peristome-spicules; no, 2 chiefly to 
the spiciilar skeleton of the radial chambers, which is thus 
^‘articulate;’* and no. 3 chiefly .to the cloaca, where its 
fourth arm thickly echinates the surface and circular holes of 
this cavity. Size of largest specimen, of which there are two, 
1:^ in. long by 4-l2ths in. in greatest diameter, which, the 
s|)ecimcn being pyriform, is towards the free end; vent or 
mouth about ^ in. in Its greatest diameter. 

Obs, This species, although closely allied to Oranlia 
ciliatay differs from it in several particulars, viz. first in the 
pore-areas being much more circularly defined, arched out¬ 
wards, and presenting a stelliform appearance; secondly, in 
the radial cnambers being of the same size throughout, while 
in Ormtia ciliata they widen outwards; and thirdly, in t\\ o or 
more openings of these chambers opening inside the holes of 
the cloaca respectively, while in Qrantia oiliata each chamber 
has its appropriated opening in the cloaca, and each is spliinc- 
tered by a sarcodic diaphragm. The smaller specimen is 
charged with ova about 1-400th in, in diameter when dry, 
which {lossess the germinal vesicle and now are evidently 
on the surface of the radial chambers as much as in the paren¬ 
chyma, where they are also present. 

With reference to the position of the ova, they must be 
developed ab initio from the surface of the chamber or tube 
in some instances, as in the OlathrtncPf ex. gr. U. osculum &c., 
where the internal surface of the tubular thread of which 
it is composed is plentifully charged with them; since here 
there can be no “ parenchyma,” for there is no place for it. 

11. Orantia compressaj auct. 

The specimens of thU species have grown on a small 
feathery Fueus in much the same condition ns they grow bere 
(Budleigh-Salterton, B, Devon). 

12. CfrafUia oomptessa^ ysx. Jistulata^ 

The only difference between this and tlie usual compressed 
form of 0, oompreasa is that it is tubular; it grows in a buuoh 
cofitractod to the point of attachment, in whi^ theiudividuais^ 
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are about 1 in. long by l-16tli in. in diameter, singly or 
bifurcated. 

13. Sycothamnm alcyoncelJumy H. 

Bycothamnu9 ahyoncellum^ IT., Kalkscbwammo, Atlas, Taf, Iviii. %. 5, 

Easily recognized by its hollow, cylindrically-branched, 
coral-like form, checkered on the surface by 8pirally-*intor- 
crossing lines extending round the cylinder, with holes at the 
]>oints of iutorsection. There is nearly as much as would 
fill a lialf-pint cup of this, all of which is in a fragmeatary 
condition, wherein the naked and peristomed varieties 
arboreuni^ IT., fig. 7) appear to be mixed. In some of the 

inortHr-apieules ” which Hiickel describes in hU text-book 
but does not represent in the ^ Atlas,’ the laneiforrn ends are 
seriated, like those of his Lencandm saccharata (Taf. xxxviii. 
fig. 13), 

14. Teicfionella lahyrinthicay Carter. 

Teichonella lahyrinthica, Carter, 'Annals/ 1878, vol. ii, p. 37, pi ii. 
figa. 0-10. 

There are several specimens of this species, respectively 
comjdeto and fragmentary, which enable me to moaify to a 
certain extent uhat I stated formerly respecting it, inasmuch 
as the less involuted specimens show that ii is goblet-shaped 
in general form and simply ^Wallate,” like T.proUfira (op, 
St toe, cfV.) ; also that a ^uodrimihiti forms jmrt of its spicu- 
lation ; hence these additional facts render it necessary that 
it should be relegated to the vicinity of Graniia oomprmmy 
where its generic name might bo changed from ^^Toiehonolla ” 
to ^^GranttW^ It was the absence of the lower part and the 
imperfect state of the specimen generally that led me in the first 
instance to call it vallate.’^ As the structure of the stem has 
not already been noticed, it may bo here stated that it consists 
of a solid, cylindrical, somewhat compressed mass of spicules, 
chiefly fine triradiates with very long shafts, ana echi- 
nated with large, long, curved, fusiform acetates on the sur¬ 
face, which are partly free and partly imbedded In the general 
fabric. The largest Specimen is 2^ in. high, not including 
tlie stem, and 3 in. across the brim of the head when invo¬ 
luted ; while the maximum thickness of the wall, which is 
towards the base, is 3-24ths in,, diminishing gradually to¬ 
wards the border. The stem, which is somewhat contracted 
near the middle, is an inch long and about f in. thick, ex¬ 
panding upwards into the wall of the head and downwards 
upon tne object on which it has grown. One cannot help 
seeing in the compressed form of the involuted folds of the 
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head, which altogether is only 1J inch in its shortest diameter, 
while its longest, as above stated, is 3 inches, another character 
of Orantia compressa and its varieties. 

1’hc crater- or basin-like form, together with the arrunge- 
njent of the excretory canal-systou), causes this sponge 
to be very analogous in these respects to Carteriospongia^ 
Hyatt, among the Keratosa, wherein the openings of the 
latter on each side of the wall being opposite each other, 
causes the specimen to present a cribriform appearance when 
placed between the observer and the light. 

Observation* 

We have now to leave that portion of Mr. Wilson’s collec¬ 
tion in which the typical form of the radial chamber,” viz. 
that in Orantia ciliata^ which consists of an unbroken cylinder 
extending directly across the wall frf)ra the cortex to the 
cloaca, is replaced by a .‘?MZ»radial structure, in which the 
typical radial parallelism is more or less lost by the addition 
of large holes of intercommunication, more or less equal in 
diameter to the chambers themselves, which thus introduces 
a branching structure that is better seen in the vertical 
or horizontal section of the S{)ecimen than in the tangential 
one of the wall, in which the ends of the chambers appear to be 
almost as regular and as much in juxtaposition as tliey would 
be in Orantia ciliata. Hence the calcareous sponges pre¬ 
senting this subradial ” structure will be generically termed 
^^llypograntia ” under the following diagnosis:— 

Hypckiuantia. 

Calcareous sponges in which the typical or radial structure of 
Orantia ciliata is more or less diverted from its parallelism by 
the addition of large holes of intercommunication between the 
chambers. 

15. fftfpograntia tnfreguens (incert® sedis). 

Individualized. Pyriform, sac-shaped, bent upon itself, 
p^istomed. Colour whitish yellow outside, ferruginous 
within. Surface even, uniformly composed of large trira- 
diates, fixed in their position by sarcode charged with minute 
mortar spicules. Pores in the structure last mentioned. 
Vent single, terminal, circular, surrounded by the peristome, 
leading into a narrow cylindrical cloaca, oorrespondmg in 
shape with that of the specimen; holes in tlie cloaca small, 
tolerably regular both in size and approximation, each pro* 
Tided with a sarcodic sphincter, like those of Orantia ciliata ; 
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surface and holes of the cloaca thickly ecliinated with the 
fourth arm of quadriradiatea curved towards the mouth. 
Structure of the wall consisting of radial chambers, most evi¬ 
dent on the cloacal side, where they are defined by the long 
shafts of triradiates, w’hose heads are against the cloaca and 
whose shafts, directed perpendicularly outwards, abut upon 
the cortex, which consists of several layers of tolerably Urge 
triradiates, and is thus very thick; chambers uniformly 
pie^d by jwres alone until arriving at the cortex, where 
their continuity is broken up by the presence of large holes of 
intercommunication, which are continued to the pore-areas of 
the surface through a similar structure in the midst of the 
cortex. Spicules of three kinds, viz. acernte, triradiate, and 
quadriradiate:—], acerates, of two forms, viz. that common 
to the peristome in general and that of the surface, the latter 
minute and sinuous, with one end enlarged and lanceolate, in 
sliort the “ mortar-spicule,” about 28 by l-6000th in.; 2, tri¬ 
radiates, also of two forms, both large, viz. those which com¬ 
pose the cortex, which are more or less regular, and those 
whose long shaits define the radial portion of the chambers, 
where they average 115 by 12-HOOOths; 3, quadrirsdiates, 
with large, ensiform, curved fourth arms. No. 1 is confined 
to the peristome and surface; no. 2 to the cortex and interior 
of the wall, where the heads of the “ long shafts ” rest against 
the cloaca; no. 3 to the surface of the cloaca, whore the fourth 
arm, which is stout, ensiform, and curved towards the mouth, 
pro^aely echinates the whole surface. Size of specimen 
about 6-12ths in. long by 2-12tb8 in. in its greatest transverse 
diameter. 

Oba. The structure of this B|>ecimen so gave way that it 
became crushed under the knife while making the section; thus 
the wall and cloaca together became separated from the 
cortex. This in part might have been occasioned by de¬ 
composition, as indicated by the ferruginous colour of the 
inner portion; but it may be here stated that it is veiy likely 
to occur where the spicules are large and thick, on account of 
the little resistance then afibrded by the saroode: hence the 
advantage to be gained by imbedding the portion in parafili^, 
when the spicules are so firmly kept in their natural position 
that during the section they cannot swerve from it. There is 
enough present, however, in my section to show that there is 
still a portion of the typical radial chamber left in this species, 
and that it is inarticulate; ” while the thickness of the eortei, 
exceeding that of any other specimen in the collection, is very 
remarkable. 
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16. Hypograntia hirauta. 

Individualized : aoUtary or social. Sacciform, cylindrical, 
elongate, diminishing towards the free end, which is providea 
with a long peristome, also towards the fixed one, \vhich is 
contracted to the point of attachment; covered with a hairy 
coat of long spicules, which together w ith the peristome when 
dry gives the whole a glistening silky appearance. Colour 
light grejr. Surface overspread with tufts of acerate spicules 
in the midst of ciicular cribriform areas, w hich are more or less 
arched outwardly. Pores identical with the holes of the cribri¬ 
form structure, which arc comparatively large. Vent single, 
terminal^ leading toacloacal cavity corresponding in shape witli 
the specimen, a little wider in the centre than the wall, which 
is comparatively thick ; abundantljr cchinnted with the fourth 
arm of the quadriradiate j holes of the cloaca large, irregular 
in size and distance apart, being more or less separated by 
the interspaces which the varying breadth of the superficies 
of the cavity presents; showing within the margin, which is 
profusely euiinatfd, segments of one or more circular sphinc- 
tered openings which belong to the structure of the wall. 
Structure of the wall consisting of subradial chambers, i. e. 
only partly radial, aiising from the ladial form being more or 
less ciivcrted from parallelism by large hcles of intercommuni¬ 
cation, besides the usual pores, especially in the outer and 
inner sides of the wall, where, in the forn»er, they simulate 
the subdermal cavities,” and in the latter subcloacal ” ones 
also; opening in more or less plurality just inside the holes 
of the Cloaca, as above stated; skelctally composed of small 
radiates, t. e. ‘‘articulated.” Spicules of three kinds, viz, 
acerate, triradiatc, and q^uadriradiatc:—1, acerates of two 
forms, viz. one thin, smooth, straight, Ions, silky about the 
mouth, and the other thicker, curved, and disposed in tufts 
about the body; 2, triradiates varying from regular to 
irregular or sagittal; 8, quadriradiates, the same, of which 
the fourth arm may average 20 by*2-6000th8. Ho. 1 con- 
fined to the peristome and tufts of the surface respectively, 
where the latter in combination forms a cone over the outer 
part of its chamber; no, 2, chiefly confined to the wall- 
atiucture and the surface respectively, where, in the latter, 
their rays support the cribriform sarc^e, arching over the 
ends of the chambers which are not oomipied by the “ tmfts 
and no. 3 to the cloaca, where the fourth arm thickly echi*- 
nates the surface and margins of the holes of this cavity, as 
hdbre noticed. Size of largest spocimeu (for there are several) 
about 9«12th8 in. long, exclusive of the peristome, and 6-12ths 



42 


Mr, H, «I. Garter m 


in, in greatest^ diameter, that is in the middle; cloacal 
cavity 3-24th8 in, in diameter in the middle, 

OAa, At first sight this looks very much like Syoandra 
Bammyi from its hairiness; but when examined minuted/ it 
is found to present the structure above stated^ which allies it 
almost as much to the Lcucones as to the Sycones, hence the 
wall-structure is a mixture of both. The sarcode of the 
chambers is plentifully beset with ova, which appear to be in 
the last stage of segmentation. 

17. Hypograntia aacca^ von Lcndenfeld, sp. 

Orants$ia sacca^ v. Lend, op, tt h^c, cii, p. 1098, p3. lx. fitf. 41, and 
pl.lxiii.fig.42. 

Individualized. . Specimen large, pyriform, compressed to 
flatness, sacciform, somewhat bent upon itselt, free and open 
at the small end, which is truncate and bears the remains of 
a peristome that has been broken ofiT, so that, at first sight, it 
appears to be naked or without one; convex at the large end, 
where the point of attachment was by the most prominent 

f jart. Colour sponge-brown. Surface consisting of cribri** 
brm sarcode densely charged with small radiates, through 
which project a numoer of glistening com^ consisting of long 
accrates; pores of the cribriform structure large, averaging 
about l-207th in, in diameter, or just half the size of the boles 
in the cloaca; cones irregular in form, of different sizes^ and 
at various distances apart, averaging about l«4l5th m, m 
diameter at the base, and l-207th in, from each other; but 
all broken off in the specimen, so that their length cannot be 
ascertained. Pores in the cribriform structure as just stated. 
Vent single, terminal, amounting in the compressed state bf 
the specimen to a mere slit about 5-12tbs in, long; furdiahed 
with a i^^istome, which has been broken olf oloae to lip,; 
leading into a large cloacal cavity, which, on account of Its 
compressed form, measures in. in its greatest diameter; 
thickly scattered over with subcircular holes averaging 
in. in diameter, or twtee that of the pores, as Imorii 
stated, arranged for the m^t part in groups of three Om 
four together, at variable distances apa^, depending on ^ 
breadth of the intervening skeletal structure of the cavify; 
presenting mihin their holders one or more openings of 
wall-structure; scantily echinated with short spines, that is 
the fourth arm of quadruudiates, Structure of the wall, wbi^ 
when compared with the diameter of the cloaca is verjr 
not being more than l-16tb in,, much the aame as in wamm 
hirnuta. Ends of the chambers of the rralV^struetiii^ extdfw 
nallv covered by the cribriform sarcode atm the cones eespec^ 
tively, Spicules three kinds, vis^ deerate, triradiate; 
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And quadriradlate t—-!, acorateB, long, thin, cylindrical, 

S 'iatening, silky in both jioristoine and cones, tut, owing to 
e friction to which tlie specimen has been exposed, all, as 
before stated, broken ofF so short that their aimenaions in 
length cannot be given, although, as usual, the length may be 
assumed to have been conaiderablo. Dr. v, Lendenfeld esti¬ 
mates it {L 0 .) at 2“8 millim.,” say about 6-48ths in. long. 
2, triradiales, comparatively small, regular, and irrcj^lar or 
sagittal, and of variable size. 3, quadriradiatea, which are 
very scanty. No. 1 confined to the peristome and cones, 
those of the latter spreading out tent-like over the outer 
ends of their chambers, and sinking deeply into the parerf- 
chyma; no. 2 to the wall and its limiting layers, viz. that 
of the surface and that of the cloaoa, uniformly and 
compaiativoly small throughout; and no. 3 to the surface of 
the cloaca and margins of the pores ou the surface where the 
scanty presence of the curved fourtli arm indicates that of the 
quadriradiate itself. Size of specimen, whose sides are closely 
appioximated, 2 in. long, by in. in its widest diameter. 

Ohs, Although this species, in its dead state, is so much 
compressed, it is doubtful how far this would be the case when 
living undisturbed in its habitat. As it appears to be the 
same species as that described by Dr, li. v. Lendenfeld 
{L c.), I have adojHed hft specific name for it. The surface 
in a dried specimen affords a beautiful obji‘ct for the micro¬ 
scopic, and altogether is so strikingly cliaractcrizcd that it 
ouly needs to be studied once to be unmistakably recognized 
thereafter. 

The smaller specimen of this species, for there are two, 
appears to be in a better condition than the large one, inas¬ 
much as it is stouter, though still somewhat compressed, and 
plentifully charjjed with ova, in apparently the planogas- 
truia ” stage, situated chiefly on the sur^ce of the chambers; 
bht without any traces whatever of the small granuliferous 
sj^rmatic-Hke coils seen where the ova are not in such an 
advanced stag^e of development. It is about an inch long and 
liaif an inch its longest diameter, containing a lar^e <masta- 
mm in the cloaca quite ready, when living, to devour the 
lembryoB as they were discharged from the parent. 

18 . i^/pc^aatia tatHsariioviata. 

Agl^lomerated. 8pe($iQi«a consisting of a large baneb of 
long and short, non or leu inflated, ^lindricn sacs, with 
aopotnmoated ends; growing irragularljr out of each other 
towacda the base, all scantu)' peristoned. Colour whitish 
;yidlow on till eurlacc, sponge-brown within. Surface even, 
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compoaed of nmfomljr oribrated Barcode detiBel^ cliarged witb 
mortar-BpiculeBand Bmall triradlatea^ ^ rough 

compact aspect. Pores, the holes of the cribriform structure, 
all tolerably uniform in size. Vents single, terminal, circular, 
at the end of each of the individuals; each provide with a 
short peristome, and each leading into its own cloaca, which 
corres^nds in shape to the form of the individual, but is so 
much nroader than the wall that the latter looks like a mere 
shell •, holes numerous, small and great, but still tolerably 
uniform, permitting more or less of the openings of the wall* 
structure to be seen within thorn, according to their size; 
separated by the skeletal structure of the cloaca, which con* 
sists, like the surface of the bodv, of small triradiates^ but 
with no mortar-spicules.” Wall thin, about l*80th in. in 
diameter, consisting of subradial chambers like those of 
Orantia hirnuta^ but more broken up in tlieir parallelism by 
the large holes of intercommunication; covered by the pores 
of the surface externally, and opening, as before stated, into 
the holes of the cloaca internally | mixed in their skeletal 
structure, which consists of the articulated ” form eseternoJh^ 
and the “ inarticulated ” one internatlyj but all comparalitrely 
small; thus the inner radiates of the inarticnlated ” pc^tiOn, 
which are the largest, have their <i^ittal heads fixed in the 
cloaca, while their shafts extend outwards horizontally to 
about the middle of the wall. Spicules of three kinds, viz. 
acerate, triradiate, and quadriradiate acerates, long aUd 
shoit, the former fine, cylindrical, straight, and siixuiariy 
pointed at each end, and the latter short, minute, more or less 
sinuous, fusiform, and lance-pointed at one end, about 15 
}*6000tn in.; 2, triradiatea, regular and irregular, compaf^ 
tively small throughout, the larger, as before stated, on tm 
inner side of the wall, where their shafts average d0*6OOOtjbiji 
in. long; 8, quadriradiates, also regular xihI irregular in their 
triradiate iwrtion| provided with a thick, curved, fourth 
arm. Mo. 1, in its two forms, is confined to the i^riitoiue 
and cribrate sarcode respectively, where the latter, 
are the mortar-spicules,” mingle (as is the wont of 
dermal acetate when present) m a larg^ form with 
proximal ends of the peristomes; no. 2 is common to thewAH ^ 
and its limiting layers on each side, viz. tlie cloaci and the 
cortical layer on the surface of the body; no. 3 is chiefiy 
confined to the surface of the cloaca, where ita fourth 
which projects into the interior of this cavHy, is thick iSnd 
curved, but not plentiful Sixe of spectmen, whieii, b^ing aU 
aj^lomeration, is of course iiregular, anotit 2 b.. long fay 
1 In. thick; the largest indiviauat of the bunch about im 
hy 5-24ths in. in its greatest dimensions. 
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(Hu. As in the two foregoing species so here, there are 
suMermal and sabcloaoal dilatations of the wall-structure into 
whi(dt the chambers of the latter open in more or less plurality. 

19. Hypograntia iithuariiculata. 

Agglomerated. Specimen consisting of one large individual 
with several small ones growing out t^ut the base, all with¬ 
out iMsristomos, the former cylindrical, truncate. Colour 
whitish yellow. Surface uniformly even, composed of cribri¬ 
form Barcode densely charged with mortar-spicules and small 
radiates, so as to completely exclude the sarcode itself, which 
is thus faced by a minute nispid reticulation. Pores, that is 
the interstices of the reticulation, large, varying in size under 
1-360th in. in diameter. Vent terminal, circular, without 
peristome, leading into a narrow cylindrical cavity, which, 
after a short distance, becomes wider and irregular in form as 
it extends into the smaller individuals; holes of the cloaca 
subcircular, very irregular both in size and distance apart, 
corresponding with the width of the spicular or skeletal frame¬ 
work of the cavity: presenting within their margins respec¬ 
tively from one to tour openings in connexion with the cham- 
beip of the walls. Structure of the wall like that of Orantia 
hinuta &c., viz. consisting of subradial chambers intercom- 
mimicating with each other by large holes as well as the 
usual pores; partly “ articulate ” and partly “ inarticulate ” 
in the imposition of their skeleton, that is the small radiates 
ooonpying the inner third and the larger ones, through their 
long shara, the outer two thirds of the wall. Spicules of 
three kinds, viz. acerate, triradiate, and quadriraaiate:—1, 
Uflerates, minute, sinuous, thicker towards one end than the 
otker,vie. that which is lanee-nointed, about 16 by|-6000th in., 
in short the “ mortar-spicule2, triradiates, regular and irre* 
gnlnr or sagittal, of two sizes, viz. one smidl and the other 
hut;^ with long shafts averaging 60 by S-dOOOths in., and 
«ipD>s about half this length; 8, quadriradiates scanty. No. 1 
in confined to the surfi^ where, together with small radiates, 
it acts as ^e mortar-spicules of the dermal reticulation: no. 2, 
vjbt the triradiates, in their smaller size, occupy the “articu- 
ifted** portion of the parenchymal chambers, and the large 
enee the inartiottlatea ’* pert, where their heads ara fixed m 
die cortex and their long ahafils trarene the outer two thirds 
of the wall petpeadioularly to die surface; no. fi, the quadri- 
Dsdistee, are cbiefiy confined to die surface of the cloaca, where 
dte fourth arpi, Urnich is large, p^eots into the interior with 
lie curve towsrds the mouth of this eavity. Size nf apeoimen, 
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which is rather compressed, f in. long by ^ in. in its greatest 
transverse diameter. 

20. Hypograntia medioarticulata* 

Individnalized. Pyriform, sack^Hke, peristomed, turned to 
one side at the fixed or small end, pcar^like. Colour grey. 
Surface unifomly even, consisting of cribriform sarcode 
densely chained with mortar-spicules and small radiates, in 
short, exactly like that of H. intuaarticulata. Pores, that 
is the boles of the cribriform structure, also about the same 
siae, viz. varying under l-360th in. in diameter. Vent single, 
circular, surrounded by a peristome; leading into a narrow 
cylindrical cavity, corresponding in^shape with that of the 
outward form of the body, that is being widest above, where it 
is a little less in diameter than the maximum thickness of the 
wall; surface of the cloaca presenting large subcircular holes 
separated from each other by a thick ana densely spicuUted 
framework, sparsely echinated with thick curved spines (the 
fourth arm oi the quadriradiate), more or less covered with a 
thin layer of sarcode which spreads itself in a cribriform 
state all over the surface of the cloaca, where it is beat 
seen under the microscope in a dried condition. Btructure of 
the wall in general like that of //. intuaartictdata ; also 
partly articulate ” and partly inarticulate,” but with the 
small radiates or articulate skeleton occupying the middBte 
portion, the laigcr ones with their long shafts the outer half, 
and the smaller ones of this kind the inner quarter of the 
wall. Spicules of three kinds, viz. acerate, trfradiate, ajud 
quadriraaiate:—1, acerates of two forms, viz. the long, thjn, 
cylindrical, glistening one of the peristome, and the otWri 
the monar-spicule, viirjdng in size under 22 ny 1-OOOOfh m., 
more or less straight, without lancifonn end; 2, triradial^) 
small and large, regular and irregular or st^ttal. the large 
ones with straight shafts averaging 60 by 4^6000ttis in. and 
arms about half this len^h ; 3, quadriradiatas, in which thd 
fourth arm is comparatively stout and long. Ko. 1. in its 
longest form, is confined to the peristome^ and in its snortest, 
viz. the mortar-^spicule, to the dermal reticulation; no. 2^ llie 
triradiates, in their smallest Size, occupy the articulated^^* 
and the lar|;er ones the inarticulate” porous of the chambeni| 
where the& heads are fixed in the cortex and cloaca, am 
their long shafts traverse the outer and inner parts of thu 
wall respectively^ perpendicular to its sides; no. S, life 
quadrimdiates, cmeny in the surface of the cloaoa| where the 
fourth arm projects into the interior and is tuose or les# covered 
with the sarcode which, in a cribrifomt condition, lines the 
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cavity throughout, as before stated; also in a minute form 
echinating the interstices of the dermal reticulation, to which 
it thus imparts an additional hispid character. Size of speci¬ 
men about 6-12ths in. long, ana 2-12ths in. in its greatest 
diameter. 

Obs. This specimen is remarkable for presenting the delicate 
aarcodic network over the surface of the cloaca which seems 
to occur occasionally (see Ilitckel’s representation of LeuceiUi 
pandoroy ^ Atlas,’ Taf. 22. fig. 8J), sometimes, as in this 
case, occupying the whole of the cavity with its clathrous 
structure; also for the large size but sparse distribution of 
the fourth arm of the quadnradiate over the cloaca. Although 
like the foregoing species in many respects, it differs from it 
in general form and in the possession of a {>erist(>mc. 

In the last three species the articulated ” portion of the 
radial chamber is on the outside, the inside, and in the middle 
respectively, while the other portions respectively are supplied 
by the so-called inartictlated ” skeletal structure. 

Obaermtion. 

Still following the structure of the wall ” for arrangement, 
it becomes necessary to separate those species which present no 
trace whatever of radial chambers ” from those which do, 
although in a modified form^ such as those last mentioned. 
Hence they will bo gcnoncally named Ueteropiay^ in 
reference to the holes in the sarcodic structure of the wall, 
which here is traversed by the shafts of more or less large 
triradiatea unaccompanied by smaller ones, 

Hetebopia. 

Calcareous Sponges in which the wall is simply composed 
of sarcodc supported on large sagittiform triradiates, whose 
heads are fixed in opposite sides of it respectively, awl whose 
long shafts, extending perpendicularly across it, more or loss 
overlap each other ♦. 

21, Beteropia polyperietomia. 

Individualized, social. Globular, elongate, rather bent 
^pon itselfi presenting six or more small, conical, glistetiing 
peviatomes scattered over the body, which is otherwise echi*^ 
nated with thick, club*shaped, much curved, aceratc spicules 
directed forwards. Odour grey-brown, Surface consisting 
of a rough, uueven, reticulate structure composed of the arms 

f A dmilar sUrueturs is rsprsieBted by Hlickel in his iUnstrations of 
SgoUla (Atli^' TsI. 48. figs. 6, 9, Slid 10}; but to say that it is,composed 
tor ^ iUdial Tuben ” i^pasrs to ms to be a stretch of imagination, 
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of radiate spicules intercrossing each otlu>r, throu'h wliiu'.i the 
curved siclcle'shaped acetates project. Pores tn the inter¬ 
stices of the dermal reticulation. Vents in plurality, scattered 
over the surface, at least six in number, each provided with a 
conical, glistening peristome, which contrasts strongly with 
the grey colour of the body, and all opening into a single 
cloaca, which is narrow, corresponding in shaiie with that 
of the specimen; in width about the same as the thickness 
of the wall; holes of the cloaca large and subcircular, sepa¬ 
rated from each other by variable distances in proportion to 
the width of the intervening spicnlar framework of the cloaca, 
presenting within their borders respectively one or more 
circular openings which appertain to the structure of the wall. 
Structure of the wall no longer presenting any trace of radial 
chambering beyond the parallelism of the long shafts of sagit¬ 
tal triradiates which successively following each other chiefly 
from within outwards traverse a simply ebthrous cancellated 
Barcode, the shafts of the larger or inner triradiates being met 
by those of the smaller ones desoending from the surface.' 
Spicules of two kinds, viz. acerate and trirudiate;—1. acoratea 
of two forms, viz. one thin, straight, cylindrical, glistenipg, 
and silky, sharp pointed at each end; and the outer thm, 
unequalljr fusiform, that is the outer portion being thicker 
than the inner one, and so curved in tne outer part as to be 
almost sickle-shaped, about 150 by 2-6000th8 in.; 2, triradi¬ 
ates, small and large, the latter averaging 100 by 6-6000ths 
in. in the shaft, and 40 by 4-6000th8 in. in the arms respec¬ 
tively, which are spread out iu a sagittal manner. No. 1, in 
its thin form, confined to the peristomes, and in its thick one 
to the surface generally, where it is curved towards the mootll. 
the larger or free end externally and the other attenuated ana 
imbeddra halfway through the wall] no. 2, the triradiates 
in their smaller forms chiefly confined to thei^iottiar struotare 
of the surface and that of the cloaca respectively, and the 
large ones to the wall, where the largest, whose measureipente 
liave been given, have their heads in the cloaca and their 
shafts directed outwards to meet the smriier ones which come 
from the burface. No quadriradiates were seen. Size of speol- 
men 7-l2tit8 in. long, by 5»12ths in. transverselv. Two 
smaller ones growing nrom the base give the sodfal '* cha¬ 
racter. 

Ob$. This specimen may be recognized by the nomber of 
small glistening peristomes scatter^ over the surfiMe, the 
preamxce of the large sickle-shaped aoerates of the and 
the absence of the quadriradiate. 
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22. Heteropia pcUuhsmlifira. 

Agglomerated. Specimen consisting of a large bnnch of 
inflated sac«Iike individtutls of different sizes irregularlj grow* 
ing out of each other, more or less conical, and opening re¬ 
spectively by, for the most part, large mouths indistinctly 
peristomed. Colour whitish yellow outside, sponge-brown 
within. Surface consisting of cribriform sarcode without 
mortar-spicules, knitting together triradiates, both regular and 
irregular, of tolerably uniform size, which is rather small; 
echmatea, especially towards the mouth, with large, curved, 
fusiform acorates. sublanciform at the free end. Pores, the 
holes of the crioriform sarcode, small and largo mixed, the 
latter about l-280th in. in diameter. Vents single, tenninal, 
more or less large as the free end of the individual is more or 
less conical, ea^ provided with a short peristome, and all 
leading to a more or less general cavity which is rendered 
irregular in form by its branch-like extensions into the diffe¬ 
rent individuals of the mass ; far exceeding in size the thick- 
of the wall^ which is thus reduced to a mere shell-like 
thinness j holes m the cloaca numerous, tolerably uniform in 
size and distance apart, each presenting one or more snhinc- 
lered apertures under tne common level of the cloacal layer; 
these belong to the wall-structure, and thus simulate sub- 
cloacal cavities. Wall very thin, as before stated, com|)ared with 
the bulk of the individual and the largeljr dilated cloacal cavity, 
about l-40th in. in diameter, consisting of empty sinuous 
canals in juxtaposition, intercommunicating by pores and 
large holes respectively^ the latter giving it a clathrous ap¬ 
pearance ; holes ” of intercommunication larger immediately 
under the pores of the dermis, simulating subdermal cavi¬ 
ties,*’ and the same under the cloaca; skemtal structure chiefly 
composed of large triradiate spicules with long shafts* whose 
sagittal heads support the cortex on one side and the cloaca on 
the other, while their shafts more or less overlap each other 
horizontally in the intervening space. Spicules of three 
kinds, viz* aoerate, triradiate, and qaadriradiate:—1, acerates 
of two forms^ viz. one thin, long, straight, cylindrical, simi¬ 
larly pointed at each end, and we other thick, cunrea, fusi* 
nnd lanceolate at the free end, measuring about 140 by 
t<^6000riis in.; 2^ triradiates of difforent sizes, large and 
zmall, regular and int^ar, the largest sagittal much exceed** 
ing the rest in dimensToni, being stout 90 hr 6<*6000ths iu* 
in tl^ shaft, with arms resfiectively about halt this length; 8, 
quadtiradiah^ shnilar m size in weir triradiate portion to the 
t^aS triradiates, with the addition, of course, of the fourth 
Ko, 1, in its finer form, is confined to the peristome, 
a Mag, N. Hist. Ser. 5. Vol xviti. 4 
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and the stonter one with lanciform end to the surface, the 
latter also mingling (as before stated to be the wont of the 
surface acerates) with the proximal ends of the peristome 
spicules; no. 2, the triradiates in their largest size occupying 
the position mentioned; and no. 3, the quadriradiates, mixed 
with the small triradiates, in the cortex and the cloaca respec¬ 
tively; in the latter, the fourth arm is short, small, and 
so sparse as to be hardly noticeable. Size of specimen, which 
of course, from its composition, is very irregular, about in. 
each way. 

Oba. On the surface of the cloaca may be seen small holes 
about 1-lOOOth in. in diameter, which appear to be pores like 
those of the surface, as 1 have before stated; and here I would 
observe again that if the differences in form, position, and 
size of the spicules respectively in a Calcareous Sponge are 
to be severally note<l, it must be done in a special description 
of the species itself, which would thus become far too elabo¬ 
rate for practical purposes, so that, in a Handbook of Sponges 
generally, some medium course must be adopted to attain this 
object. 

23. n«teropia macera. 

Agglomerate. Consisting of several individuals noit^ 
toge^er, whose form separately would be cylindrical, sacci¬ 
form, and peristomed. Colour whitish yellow outside, sponge- 
brown within. Surface even, uniformly consisting of 
moderately largo triradiates fixed in position by cribriforro 
sarcode. Fores, the holes of the cribntbrm structure, which 
are very distinct but not particularly large. Vents of the 
individuals respectively terminal, circular, and eadi provided 
with a peristome, leading into a ^neral cloacal cavity, wUu^ 
is narrow and cylindrical at first, but afterwards becomes 
wider than the wall of this cavity as it spreads itself out into 
the cloacal dilatations of the rest of the individuals in the 
mass; holes of the cloaca large general!;^, but still variable in 
size and distance apart, corresponding with the variable width 
of the skeletal structure of the surface of &e cloaca. Stmotnie 
of the wall like that of the last species desdibed, viz. fif. 
pafuIoBCul^a, that is, cotfiiisting of hoiizontd intervals de* 
fined by the long shara of sagittal triradiates which, coming 
from opposite sides of the wall, overlap each other, while the 
intervals, which are diiefly composed of sarcode, intercofik* 
mnnicate with each other ny lar^ holes in additioiu to tho 
nsoal pores. Spicules of two kinds, viz. aoeeate and trick- 
ddate; no quadriradiates :-^l, »cerate$, of fiiree fipns, vijb 
that usnally composing the peristomoi smoag whidi ptoxl- 
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mally may be found shorter ones with lanciform ends; minute 
ones or mortar-spicules, both straight and sinuous, the latter 
with lanceolate ends, varying under SO-GOOOths in. long, with 
which the cribriform structure of the surface is more or less 
charged; and, lastly, large and much curved fusiform acerates 
about 180 by 15-6()00ths in., echinating the surface chiefly 
towards the mouth; 2, trirauiates, of the surface generally, 
moderately large, regular and irregular, or sagittal; and of the 
wall much larger, where their shafts vary under 160 by 12- 
GOOOths, with each of the arras a little less. No. 1, respec¬ 
tively, in its thin form confined to the peristome, in its minute 
one to the surface, where, in combination with the cribriform 
dermal sarcode, it fixes in the triradiates of this part; and the 
stouter form chiefly to the region of the mouth, where its 
much curved and thickened portion, which is outside, is 
directed towards this afierture, and its attenuated one sunk 
deeply into the wall of the specimen. No. 2, triradiates, 
to the dermal and cloacal surfaces and the wall; in the 
latter, their long straight shafts overlapping each other, as in 
the foregoing species, aivide the structure into horizontal inter¬ 
vals, while their arms are much spread out sagitally under 
the spicular layers of the surface and of the cloaca. Size of 
largest group, for there are two specimens each consisting of 
several individuals of different size agglomerated, 2-8rds in. 
high by 14 X 4 in. horizontally. 

Ob$^ In this species that peculiar form of the sagittal tri- 
radiHte is well developed wherein the shaft, which is, as usual, 
straight and cylindneal, is accompanied bjr a vertically flat¬ 
tened state of the two arms; so mat in shu. that is on the 
lower and inner part of the peristome, where this form of the 
triradiate is particularly evident, the shaft is seen to be in a 
line with the spicules or palisading of the peristome, while 
the flat arms are spread out sagittall^ across them—thus 
acting, like the cross bar of a paling, in keeping flat and in 
positum the lower ends of the palisading. 


24. Heteropia ampresaa. 

glomerate. Specimen m form massive, compressed, 
p Jar, oohsisting of variously elongated conical processes 
p^ecting irregular^ fitim the general mass; peristomed, 
Volour^^ite outside, spou^^brown within. Smface even, 
consisting of cribriform sar^e, knitting together tolerably 
large triradiates with more or less uniformity; triradiates 
ralher elevated in the centre. Porei^ the holes in the cribri- 
ionm stmcttire, averaging about l»^th inch in diameter, 
among which are scattered others (? excretory) full three times 

4 ^ 
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m large. Vents single, terminal, peristomed, at the ends of 
the conical processes respectively; all leading into a general 
cloacal cavity, which is thus rcnacred wide, irregular, and com- 
pressed, in accordance with the form of the specimen ; holes in 
the cloaca numerous, of diiTeront sizes and distances apart, the 
largest more or less sunk into the walhstructuve, showing 
within again the openings of the chambers of the latter; sur¬ 
face of the cloaca smooth, or, if echinated, it is with one of 
the projecting arms of a triradiate, as there are no quadri- 
radiates. Wall comparatively thin, composed of largely can¬ 
cellated Barcode traversed by equally large triradiates, whose 
shafts, coming from opposite sides, cross it entirely, and 
whose widely spread-out arms support the structure of the 
surface outside and the spicular layer of the cloaca within 
respectively. Spicules of two kinds, viz, acerate and tri- 
radiatc : no quaariradiates:—1. acerates, for the most part 
long, tnin, stiaight, and cylinarical; 2, triradiatea. regular 
and irregular, of two sizes, small and lai’ge, the latter far 
exceeding the other in this respect, averaging for the shaft 
225 by 22-6000th8 in., with wide-spread arms of nearly the 
same length, so that it approaches an equiradiaie form. 
No. 1 confined to the peristome, where the shorter spicules 
are intermixed with tiie longer ones which are broken 
off; no. 2 to the surface of the body, the cloaca, and tlto 
wall-structure; those of the cloaca towards the xnoudi 
furnished, as usual, with jlat arms, which, sagittally expanding 
across the inner ends of the peristome-spicules, bina 
the latter down to a common leve\ as before stated, like 
the cross bars of a p&Ung, while the shaft, which may be 
insignificantly short and round, is directed perpeudicolarly 
backwards. Size of specimen 1 inch high by 1 x | in<m 
horizontally. 

25. Hoierepia pluriomkltf^^ 

Agglomerate. Speoim^ in form irregularly trianguhr, 
rather compressed, consisting of three inmviduals or lobes, 
each of which is provided with a peristome; growing on a 
small branch of a JPbehs. Colour whitish yellow externally, 
sponge-brown within. Surface uniformly composed of mode¬ 
rately large triradiates bound together by cribriform saroode« 
Pores or intersticeB of the cribriform ssjroode large* Vents 
single and terminal, situated on the prominent parts of the 
lobes respectively, each furnished with a {^ristome; Isading 
to a common oloa^l oavi^, corresponding in shape wi^ that 
of the specimen, but much wider than the wall^ whieh| being 
only l«88rd inch thick, looks also in this case likeameresheu 
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to it; holes in the cloaca numerous^ variable in size and distance 
apart in proportion to the breadth of the intervening skeletal 
structure of tliis cavity; subcircular and presenting within 
respectively from one to four openings which belong to the 
structure of the wall. Structure of the wall like that of the 
foregoing species of lleteropia. Spicules of two kinds, viz. 
accrate and triradiate ; no ^uadriradiates :—1, acerates of 
two forms, viz. one long, straight, thin, and cylindrical, and 
the other slightly curved, stouter, and fusiform, the latter 
varying in size under 265 by 9-6000ths in.; 2, triradiates, 
small and largo, the latter far exceeding the others in size, 
averaging 85 by 5-6000ths in. in the shaft^ with arms 
30 by 5-6000th8 in. No. 1 in its thinner lonn is con¬ 
fined to the peristome, and in its stouter one echinates the 
surface generally, where its inner part, which is most attenu¬ 
ated, is deeply sunk into the wall, and its outer part, which 
18 thicker, curved towards the plurality of mouths respec¬ 
tively ; no. 2 in its smaller and move regular form is chiefly 
confined to the skeletal stmeture of the surface and cloaca, 
and the larger ones to the interior, where their straight 
long shafts, coming from opposite sides of the wall, over¬ 
lap each other, as in the foregoing species. 1 saw neither 
quadriradiates nor raortar-spiemes. Size of specimen about 
4-12th8 in. high by 7-12th8 horizontally in its greatest 
diameter. 


26. ITeteropia erecta. 

Agglomerate. Specimen erect, compressed, contracted 
towards the point ot attachment, consisting of several indi¬ 
viduals of different sizes sproulinu out obliquely upwards 
from the general mass in conical forms, each provided 
with a peristome. Colour whitish yellow outside, sponge- 
brown within. Surface even, uniformly composed of mode¬ 
rately large triradiates, held in position by cribriforai 
sarcode. Fores in more or less defined areas of the cri¬ 
briform sarcode, bounded by the intercrossing arms of the 
dermal triradiates; large generally, but presenting two 
sizes, viz. one the most numerous, about l-830tb in. in 
diameter, and the other about l-276th in., the latter scat¬ 
tered irregularly amongst the former. Vents single and 
terminal, at the ends of the conical individuals respectively, 
e^h furnished with a peristome, leading after a short 
distance from a narrow cavity in each conical portion to a 
general one much wider than the walls of the former, which 
are about l-24th in. thick; holes in the cloaca very variable 
in size and distance apart, the latter con^esponding iu width 
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to that of the skeletal layer of the cavity which Beparatxss 
them; subcircular^ preaentiug mihin Tespectively from one to 
four or more openiup which belong to the walf*structtir6| ao 
that each of tnese holes in the cloaca is the aperture of a 
subcloacal dilatation or cavity* Structure of the wail like that of 
H. ctmpreesa. Spicules of two kinds^ viz. acerate and triradiate; 
no ^uadriradiates1, acerates of two forms^ viz* one thin, 
straight, cylindrical, fine, silky, and the other stout, fusiform, 
and much curved, averaging 240 bv 18-6000ths in*; 2, triradi«» 
ales, viz. those of the surface, which are moderately lar^e, 
regular and irregular or sagittal, and those of the wall, which 
are veiy large and long-shafted, averaging 120 by 6-6000ths 
in*, and the arms only a little less, so that this spicule 
also is veiy nearly equiradiate. No. 1 in its thin form 
is confined to the peristome, and in its stouter one echi- 
nates the surface chiefiy towards the mouth, where its outer 

S ortion. which is the largest, is much curved, and the curve 
irectea towards the mouth, while the other or more attenuated 
one is deeply sunk into the wall of this part; no« 2, the tri- 
radiates, in their smaller and more regular forms^ are confined 
to the surfaces both of the outside of the specimen and the 
cloacal cavity, while the larger and less regular ones are 
confined to the interior of the wall, where their straight 
long shafts, coming from opposite sides, overlap each 
other, and their sagittal arms support the structure of the 
surface and that of the cloaca respectively* No quadriradi- 
ates or mortar-spicules were seen. Size of specimen, which 
is compressed, 9-12ths in. high by 5-12ths in. in its ^eatest 
diameter* 

ObB. 1 notice here, as in other instances, that the mosl 
dilated spaces of the wall are under the surface and the cloaca 
respectively, thus presenting Bubde/rmal and aubcloacal cavities. 
The physiology ot all this, and much more too, will by and 
by have to hQ explained before the nature of tl&e sponge is 
folly elucidated. 

27. ffeteropia 

Agglomerate. Specimen triangular, rounded, each angle 
form^ of the outer part of a conical individual connected 
with a common centre; growing upon a small branch of a 
t\ieu8. Colour whitish yellow. Surface even, composed d 
cribriform sarcode, fixing in a number of triradiates of diffe** 
rent sizes, some of which are veiy large, and many with one 
aim projecting beyond the common mvel, especially towards 
the mouth rores consisting of the holes in the oribrifomi 
Barcode, which for the most part are uniform iu rise, viz« 
1-830th in. in diameter, but here and there double this width* 
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Yents Bingle^ one at the end of each conical lobe^ each pro* 
vided with a peristome, and all leading to a dilated central 
cavity or cloaca, whose holes are variable in size and dis¬ 
tance apart, corresiK)nding to the breadth of the skeletal 
layer of this cavity oetween them; subcircular, and presenting 
within respectivety from one to three or more 0 {>enings which 
belong to the wall-structure. Structure of the wall, which is 
about l-23rd in. thick, like that of the foregoing species, but 
with the sagittal radiates still larger. Spicules of two kinds, 
viz. acerate and triradiate; no quadriradiates:—1, aceratos 
of two forms, viz. one long, thin, straight, cylindrical, and 
the other minute, shorty and also straight, averaging about 
14 by ^-GOOOth in.; 2, tnradiates, of different sizes and different 
degi*ec8 of irregularity, sagittal and otherwise, the largest 
averaging 226 hy 27-6000th8 in., with arms respectively about 
160 by 8-6000ths in. No. 1 is confined to the peristome in its 
long thin foitn, and in its short minute one sparingly to the 
cribriform sarcodc, where it constitutes the mortar-spicule; 
no. 2, viz. the triradiate, in its smaller form, which is still 
comparatively large, is confined to the structure of the 
surface and that of tlie cloaca, where, in the former, one ray 
often projects in such a manner that, if not carefully examined, 
it may be mistaken for a large acerate directed towards the 
mouth, and the other form, \^ich is much more sagittal, to 
the wall, where its shafts stretch across this part from opposite 
sides, and thus overlap each other, while their arms support the 
skeletal structures of the surface and cloaca. Size of speci¬ 
men about ^ inch in its widest diameter. 

Obit. The chief characters of this specimen are its large 
triradiates, whose projecting arms on the surface seem to 
replace the large curved aceratea usually found there; also the 
absence of qu^riradiates, and therefore of cchiuating spines, 
on the surface of the cloaca. 

[To he ooutioued.] 


VII.— E* Bay Lankeeter^e Memoir Limulua an 
Aroiihnidy^ and the JPretenawna and Chargee founded upon 
By iWcssor Carl Claus. 

Ik a recently published article, in the April number of this 
Journal, entitl^ I^rofesaor Claus and tne Glassification of 
the Arthropoda,’’ Brof. £. Bay Lankester has taken upon 
himself to bring a series of heavy accusations against me. and 
asserts that I have borrowed from his Limhdm-mexxmx of the 
year 1881 tlie views expressed by me upon the clasaificatioa 
of the Arthropods, on the occasion of a oommmncation upon 
the heart of the Acarina, which appeared In the * Anzeiger 
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der kaia. Akad. der Wias. in Wien,' for 17th December, 188& 
and in the number of this Journal for February 1886. I 
venture to reply as follows to these char^:— 

1. The communication published in toe 'Anseiger' upon 
the relations of the Gigantostraca to the Arochnoidea, on 
the unnatural character of the division into Branchiata and 
Tracheata, and on the classification of the Arthropoda, is 
essentially nothing more than a repetition of my opinion as 
already published years ago. Even in the work entitled 
* Untersuchungen Uber die genealogische Grundlage des 
Crustaceenmtems ’ (Vienna, 1876) I adhered to the views 
of those woo, like Straus-Diirckheim, regard Ltmulua and 
branchiate Gigantostraca as allied to the air-breathing Arach- 
noidea, and the latter as having proceeded from the former, 
although, having regard to die possibility of a still unde¬ 
monstrated Nauplius-stage, I considered it probable that the 
common ori^ tnth the true Crustacea was rather after than> 
before the Nauplius-^iod of the Stem-Crustacean. In the 
case of Limulu* and the Scorpions I also asserted the homo¬ 
logy both of the six pairs of limbs of the oephalothorax and, 
with reference to the developments history, of the six pairs 
of limbs of the prseabdomen, of which the second pair repre¬ 
sent the comb-like organ of the Scorpions, while the fol¬ 
lowing four pairs immraiately undergo retrogression (p. 110). 
In the ‘ GrundsUge der Zoologie ’ of the year 1880 I went 
so much farther as to divide the Branchiata, or Crustacea 
tenm latiori, into Edcsustauka (with the Entomostraca and 
Malacostraca) and GioantostracA (with no certain traces 
of the Nauplius-stage), and accordingly I affirmed expressly 
of the Tracheata that in oppotition to the mere andent Bran- 
ehiata th^ ** were not ttfiarable to a unitary origin, since 
Arochnoidea, which are derivable from ihe Qwantxutraea, etand 
oppoeite to the Myriapoda and Ineeota, whim are united by a 
cloeer affinity " (p. 616). This implied not o^ that the 
division of the Arthropoda into Branchiata and Tmiffieata is 
an artificial one, inasmuch as the branchiate Crustacea and 
the air-breathing Arochnoidea meet toge^er in a common 
origin, but also the denial of the unitary origin of the traehem, 
and the contrast of two series of Tracheata, the Arachnoidek 
on the one hand, and the M^amda and Insects on the other. 

In his Z^tmiMna-artiole E. Bay Lankester has entirely 
ignored the contents of my work of the year 1876, and War¬ 
ring to the ‘ Grandsttjge,’ cited by him, but with the oontents of 
which he was certainly unacquainted, be misrefbesents my 
views by the incorrect statement i of the relationBbipe of 4dm 
Gigantostraca to Araciinida Glaus owe nothing," Although 
J will not reproach Prof. Bay Lankester with being so r' 
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infermcd b» to nav opinion when he prepared hU Limulua* 
article, he certainly ought since then, and before publicly 
bringing such serious accusations against me, to have made 
himself oetter acquainted with mv writings. 

3. In the excess of his zeal it has quite escaped Prof. Ray 
Lankester that my conception is very different from his, and 
has nothing at all to do with the assertions and conclusions 
contained in the LtWiu/aa-article, so far as these peculiar 
to him. Not only do I treat the derivation of the Scorpions 
from the Qigantostraca merely as a probable one, but I also 
in those words appeal, in the first place, only to the iuduffi« 
ciont evidence of the Crustacean nature of the latter (Crusta¬ 
cean in the sense of the Eucrustacea), in order, in the next 
sentence, to seek the data for their relationship to the Arach* 
noidea in developmental hietoiy. Consequently, even without 
citina the £tmu/u«-article, I exclude, as arguments, the sup- 
^posea data derived from the perfect organism. 

Or has Kay Lankester forgotten the criticism passed upon 
the contents of his Zimu/u^-article by no other than Packard, 
the author of an important work on the development of Limu- 
lu 8 ? Has it passed from his memory that Packard has 
demonstrated his parallelizations, almost point by point, to be 
constructions of tne imagination ? (see S. F. rackarti, Is 
JUmulus an Arachnid ? ‘ American Naturalist,* 1882). But 

even in this case he ought not to have overlooked the fact 
that I do not refer to the agreements deduced from the form 
and structure of the perfect organism, and from this he ought 
to have concluded at least that 1 have no great confidence in 
them. 

Let us now look a little more closely into the contents of 
the celebrated Ltmultie*f^rticle and the other writings of Bay 
Iiaukester related to it, in order to judge of the value of the 
evidence for regarding Limulus as an Arachnid which they 
contain. 

In opposition to Kay Lankester’s assertion that Limulua 
and 8 c 0 ^o a^ee, segment for segment, Packard has shown 
the devmopment that in LimHlua there are not eighteen 
hat only fourteen segments present, and conse^juently that 
4>ur segments ate added as ^^metaphysical inventions,’* 
Out Mthor,** adds Packard, sets out with the foregone 
conclusion that he ' fnust ’ find in the abdominal carapace of 
Lmuhte the representatives of the twelve abdominal segments 
of the Sooraiqn; and so, with a method of his own, he creates 
them out Of his inner consciousness.*’ No better judgment is 
passed upon the homologiasation of the six pairs of limbs of 
abdonden with the triangular steruite, the pectinate appen* 
and the four pairs of lutigHBaos of the Scorpion. 
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i^ltliongh in accordance with my own comparison {published 
in 187^ I cannot see why the pectinate appendage cannot 
represent the second pair of limbs, I nevertheless entirely 
agree with Packard in regarding the attempt to refer the 
lung-sacs of the Scor|)ion to the introverted branchial laminas 
of the last four pairs of limbs, as mere trifling with baseless 
assumptions. In point of fact this exceedingly remarkable 
speculation (which its author has, howper, replaced by a new 
one) famishes us with a not very edifying example of the 
ingenious hypotheses into which an unbridled imagination may 
lead the morphologist. 

It fares no better with the assertions as to the agreement 
between the brain, nervous system, and eyes in the two types. 
Packard shows Lankester to be in error when he sliifls the 
origin of the pair of nerves which run to the anterior extre¬ 
mities in l^rpio, from the brain, as in Ltmufua, to tlie 
oesophageal ring; and in the same way he disputes the inters 

i iretation adopted by Bay Lankester to enable him to homo- 
ogize the scattered simple eyes of the Scorpion with the lateral 
facetted eyes of Limuluo. 

This, however, by no means exhausts the list of errors and 
fallacies. Limulua, like the Scorpion, possesses a supra- or 
circum-medullary artery, which issues from the aorta and em¬ 
braces the oesophagus. No Crustacean, says Ray Lankester, 
has such a spinal vessel, consequently Limuhia is an Arachnid. 
But is our author so imperfectly acquainted with the anatomy 
of the Crustacea as to have no knowledge of the vascuhte 
system of the Isopoda^ in which there is a peri-oesopbage*} 
annular vessel, which issues from the aorta and receives bwod 
from it? In my work upon the organs of circulation in 
flehizopoda and Decapoda (Vienna, 1884) I have even at¬ 
tempted to show the probability that this condition was perhaps 
the original one in the ancestral forms of the Thoracostraca. 

And now as to the aupposed perfect agr^ment in the form 
and minute atructure of the organs to which Bay Lankester 
appeals as an argument for lAmvlut being an Arachnid I And 
first of all the possession of reticnlate sexual glands, which 
are said not to exist in the Crustacea. Docs not oxf Lankester 
know the reticulate testes of the genus Apuo, a genus whi<^ he 
made the subject of an extensive memoir ? And is he so HttB 
able to judge of the morpholo^cal significance of a oharacter 
as to estimate, from a classificational point of view, tlie external 
form of the sexual glands as a determinant factor in making 
Limtdue an Arachnto ? What have the itompartiotw of the 
leg-glands (the so-called eoaal ahnd$), whish are quite arbi¬ 
trarily inter{)reted as segmental oigans, to do with the proof 
that IdnmJm is an Aracnntd ? or, uusUy, the struetare or the 
so-called mtocAondrttes and inner skeletal structures in Limtt- 
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fus, ScofynOf and MygaU^ especially as perfectly similar endo- 
skeletal structures occur also in the Crustocear 

Under such circumstances it will hardly bo a matter of 
wonder if 1 was unable to recognize in Ray Lankcster’s 
ZtVwufea-article any advance towards a solution of a problem 
w*hich has been extant for years, but rather felt compelled to 
regard it as a failure, so far as it went beyond what was 
known to his predecessors. Consecmently if, in my short 
communication in the ‘ Anzeiger ’ of tne Academy, I had been 
able to include any statements upon the literature of the sub¬ 
ject. I should certainly have citea Ray Lankester’s article only 
in toe above sense, and to show how hasty speculations may 
shoot beyond the maik. I may, however, admit freely that 
in the preparation of my short note I had not the least thought 
of Ray Lankestor’s AmuZua<*mctnoir, especially as my con¬ 
ception of the relations of the Gigantostraca to the Arach- 
noWa dates much further back, and has nothing at all in 
common with all the speculations, assertions, and conclusions 
of the English author. 

Had Hay Lankester been able to treat the few words of my 
communication with quiet consideration it would have been 

S uite impossible that the contrast of the two views should 
ave escaped him so completely; with the acuteness peculiar 
to him he must at once have recognized that I assert some¬ 
thing quite different from his conclusions when I arrange tlie 
Gigantostraca and the Arachnoidca as descending from them 
os differmi claaaea in a genetic seriesy while he himself would 
prove Limulua to be an Arachnid, and imagines that he has 
proved it. 1 regarded the relationship of the Xiphosura and 
Ajmehnoidea as a more distant one\ and by placing the 
Gigantostraca and Araclmoidea in one of the three Arthropod 
senes 1 by no means aiBEirm the Arachnoidal nature of Limu^ 
has any more than I would maintain the Insect nature of 
Bsripalus^ which, as a representative of the Onychophera, I 
pla(^ with the Myriapoua and Insecta, in the other series* 

& It must appear quite uninteiligible that Ray Lankester 
was not aware of the great differences which exist between 
Hm and myself as to the mode of derivation of the classes of 
Arthropoda, as also of the contradiction in the interpretation 
of the antennas, so that he could do my views the honour of 
regarding them as almost^ point by point, adopted from his 
own. When I asserted m my communication: Hitherto, 
evidently, far too much stress nas been laid upon this latter 
iujpreement [respiration by tracbemj in the unfortunate divi- 
s^ of the Arthropoda into Branchiata andTracheata (and 
the same thing was previously said in the * GrundzUge ’), 
^ without considering that the breathing by air-spaces may 
have been developed in different ways,” &c., this of course, 
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according to Laiikester, is simplv repeating a statement bjr 
me ” &c.; and when I remark, Accordingly the roots of 
the old Gigantostraca and Xiphosura may meet in a common 
origin ow., and further, Besides these two scries of 
Arthropods, probably united at the base, we have then to 
distinguish, as a third series of forms^ that of the Insccta and 
Myriapodiu for the derivation of which the remarkable An* 
nelid-hke Onychophora (Pertpatus) appear to be possibly of 
great significance/’—opinions which, as shown above, are 
Sready contained in the ^ Grundzllge/—our author does not 
hesitate to comment as follows upon these statements:— 
Proceeding to formulate the conclusions which he has taken 
bodily from me as to the probable genealogy of the chief 
groups of the Arthropoda, Prof. Claus states that the stem 
of the Crustacea and that of the Arachnida are nuitod at tlte 
base, whilst the Insecta Hexapoda and Myriapoda form a 
third series. ^ for the derivation of which the remarkable An¬ 
nelid-like Onychophora {Peripatm) appear to be so signifi¬ 
cant.’ ” I wul hero take no notice of the misrepresentation 
which my expression with reference to the Onychophora has 
undergone in the English translation cited by Lankester by 
the omission of the word possibly^” by which I wished to 
indicate that the Onychophora-questiou is still an open one^, 
and V, ill confine myself to the demonstration of the difference 
of this derivation from the genealogical tree which Bay 
Lankester has sketched in his Ltmu/t<^-articIo. Ue says, 
indeed, 1’his is a simple and direct description in words or 
the genealogical tree of the Arthropoda at the end of my 
article ^ Limulue an Arachnid,’ ” bat unconsciously gives up 
this opinion in the following phrase, which runs :—wim 
this difference, that whilst I nave represented the Cmstaoaa 
and the Arachnida as two mein stems with a common bass, 
and Perwaiue as a third and independent stem, 1 have indi¬ 
cated a hesitation to decide on referring the insecta Hexa«* 
poda and Idyriapoda to the stem of Peri^tua absolutely, and 
have considered the ^ssibUity of their aerivation from either 
the Arthrostracous Urustacea or the trachcate Arachnida/^ 
If I wished to embody the genealogical affinities of the three 
establislied Arthropod series in the form of a genealofi;^ 
tree 1 should have to choose some such scheme as the follos^- 
ing, which, as will be seen from the copy of Bay liankester% 
genealogical tree of the Arthropoda placed beside presents 
a somewhat different appearance:— 

♦ [The quotation in Prof. LankeeWs pa^ was taken from thsahrida- 
ment of Prof. Olaos’s note in this JovinHf so that the emiafion of the 
word ^ powdbly ^ is hardly to be charged upon Prof* ibsnkester. To jtis 
the ^ mc^lioheS^eise ** seemed quite unneoessaiy* and indeed redundsnt, 
in the case of a group which only <‘appeared’^ m m of great si|nuik»m^ 

It certainly did not convey the Idea atwe ascribed to it«—Ens!] 
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The interpretation of the antennee also 1 am said to hare 
taken from Prof. Ray Lankester’s writings 1 In his Cell- 
layer publication of the year 1873 our author has set up the 
beautiful hypothesis ♦ of the change of position of the buccal 
aperture in me Arthroiwda in order to explain a second sup* 
position of his. accoralng to which the prostomium of the 
Arthropoda is formed exclusively by the eye-sogrnent. Ray 
Lankestcr consequently assumes that the antennal segments 
were originally placed metastomially, and only becamo pro- 
storaial by a subsequent shifting of position of the oral aper¬ 
ture, In what way, and induced by what causes, the forma¬ 
tion of the new mouth took place we unfortunately do not 
learn ; but we arc told that this assumption is warranted 
by Kowalewsky’s investigations upon Anvphioxm^ because, 
according to his observations, the mouth of Amphioxua is the 
first gill-slit or pharyngeal |>erforation on the left side, and 
has no relation to the primary larval mouth &c. (see footnote)^ 
Thus it is a completely false analogy which is supposed to 
furnish the foundation for the notion of the “ adaptational 
shifting of the oral a(>erture,’’ and justify the interpretation of 
the Arthropod antennm as postoral limbs. And yet Ray 
Lankester ventures now to call this completely futile specu¬ 
lation a fundamental theory^ from which I am supposed to 
have borrowed the interpretation of the second Crustacean 
antenna as a body-appendage! Subsequently, in the Limuh^ 
article and that on Apue of the rear 1881, the postoral nature 
of the antennas is again affirmed, but only for the Crustacea; 

* This fine passage runs as follows:—^Much more likely it seeiusis 
the explanation that the oral aperture shifts positiozu and ttiat the 0{^ 
thalmic segment alone in Arthropoda represents the prostomium, iha 
antennaiy and antonuular segments being aboriginally metastomial, and 
only prostomial W later adaptational shifting of the oral apertum,’^^ 
Ana further on (but upon this he has, perhaps wisely, said nothing}*, 

The sasumplion of such a Shifting of the oral aperture is fully warranted 
W what has been demonstrated in the case of Vertebrata through 
Kowalewsky’s researches on Amphioxm* It is certain from ffiosa 
observations that the mouth of is the* first gill-slit or phaiyn- 

geol perforation of the left side, and has no relation to a mouth such as 
3iat which appears at an earlier sta^ of development in the tlUed 
Ascidian larva, which latter mouth is that of Vermes generally. Amplify 
OXU8 then and the Vertebrata have a new oral aperture, tho^old one Ming 
gradual^ suppressed. Comparative osteology and the embryology of 
higher Vertec^ta have long made ft clear that the vertehrate mourlh 
belongs to the series of visceral clefts \ but the signifioance of this in 
comparison of Vertebrata and Invertehrata has yet to be fully appreciated, 
The identification of the neural and hmmal aspects of Vertebrata anu 
Vertnes in the light given by this demonstration of Kowalewsky’s, as 4(0 
the distinct character of the mouth in the two cases, must lead to most 
valuable results,’* 
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and it is admitted to be possible that the antennsa of Peripatm, 
as also of the Hexapoda and MTiiapoda, are true appendages 
of the prostominm, as in the Oheatopoda I 

On the other hand, for my own part, even in my earlier 
writings, I have regarded the anterior antennsa of the Crus¬ 
tacea as prostomial appendages equivalent to the antennsa of 
Insects, myriaiKMia, and of Peripatuif and subsequently, in 
agreement with Ilatsoliek, as derived from the frontal ten¬ 
tacles of the Annelida, but have attached to the second pair 
of antennsa of the Crustacea the significance of a pair of body- 
appendages only secondarily shifted in front of the mouth; 
and this since 1 ascertained in many Entomostraca the origin 
of the nerves of the second antennsa far away from the cere¬ 
brum upon ganglia of the oesophageal ring, and at the same 
time took into consideration the paraoral position of these 
appendages in the Naupiius-larvse. Not a change in the 
position of the mouth, as supposed by Ray Lankester, but an 
upward movement of the appendages performed in the course 
of development, with a corresponding displacement of the 
place of origin of the nerves belonging to them, was recog¬ 
nized as the argument for the preoral shifting of the second 
antenna and the origin of its nerve on the cerebrum. 

When Ray Lankester states that he has not hitherto found 
this doctrine of an upward movement clearly formulated in 
my writings, this only proves once more that he does not 
know them very well. In the ‘ Grundziige' indeed, in which 
the whole domain of zoology is treated in the most condensed 
form, no discussion of such a point is to bo expected; but 
Ray Lankester might have ex))ccted to find something of the 
kind in the “ Beitrilge zur Kenntniss des feineren Banes der 
i^phnideu &c.,’’ Zeitsch. f. wiss. Zool. xxvii. (1876), and 
would have found it had he looked (pp. 377-379). Instead 
<k this ho comes forward at once witn the charge:—He 
hsM adopted my theory of 1873 in so far only as the second 
peir of antennsB are concerned; ” nay, more, ho does not 
eibink from the really enormous logical contradiction of charac¬ 
terizing my views as to the Arthropod antennas as to the 
contrasted and totally distinct origin of the Crustacean an¬ 
tennas ”) as adopted from his writings I 
How is it powklet morwver| thitf, considering the contra¬ 
diction in toe mtespretatioa of the Crustacean antennas and 
the anterior Utnbs of the OigaDtostraca and Arachnoidea, 
|Uy Lankester should be unable to comprehend that my 
e|:planation is quite difierent from his, aud therefore even for 
l^t reason alone cannot be borrowed ^m him? While he 
iaterprete the falces (or so-called “jaw-antennes’’) of the 
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Arachnida and the anterior limbs of Limulua as equivalent to 
the anterior antennsB of the Crustacea, I characteriae the 
Arachnoidea and Gigantostraca bv the absence of the anterior 
antennas, which I correlate with the antennas of Insects, 
Myriapod^ and Peripatua. Formerly indeed, in my work 
upon the Crustacean system, I correlated the anterior members 
of LtmuluBy like the falces of the Arachnoidea, with the ante¬ 
rior antennae of the Crustacea; but this interpretation was 
founded upon the erroneous notion, supported by the state¬ 
ments of authora, that the nerve belonging to them originates 
from the cerebrum. But since I became acquainted with the 
demonstration given by Alphonse Milne-Edwards, that this 
nerve, in opposition to the statements of Van der Hoeven. 
Ou^en, and Huxleys, really originates from the oosonhageal 
ring, I regard the interpretation of the anterior pair of mem¬ 
bers as bdonging to the trunk as incontestable, while, on the 
other hand, 1 can see no obstacle to the homologization of the 
falces with the anterior limbs of Limulua, in the circumstance 
that the nerves passing to the falces of the Scorpions originate 
from the cerebrum, considering the other reasons in favour of 
the morphological relationship of the Gigantostraca and 
Arachnoidea. Just in the same way that the nerve of the 
second antenna of the Crustacea, onginating from the coso- 
phagcal ring, becomes a cerebral nerve in the higher types of 
that class, a similar condition may also be devmoped m the 
second Arthropod series, and the nerve Originating from the 
cerebrum in the higher type of the Arachnoidea may havo 
belonged, in the Gigantostraca, as still in LmuluSy to the 
oesophageal ring, and consequently to a trunk«ganglion; iu 
other words, the nerve of the falces of the Araohnmdee hM 
only seconaarily become a cerebral nerve. From this modb 
of argumentation, which is quite different from Bay Lan- 
kester’s, 1 have characterized the second Arthropod series hf 
the reduction of the prmoral region of the bead and the 
dajioimcy ofika firat pair ^antmnea^ without the least refers 
ence to any opinions of rrof. Bay Lankester, with which 
mine have notniw in common* How complete this contra¬ 
diction is, especial^ in the province of the Crustacea, Uoy 
Lankester may ascertain from my investigations of reoeni 
date, which, indee^ appear to be equally unknown to him with 
the earlier ones. If Imj Lankester haa onty a remote pr<»^ 
timent of this contradiction, which is founded on the whok 
method of putting forward the question, on the mode ^ 
investigation and drawing conclusions, he would oertsinfy 
have kept himself foee from the i^prehension that on the 
next favourable opportunity 1 might pethaps appropriate 
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from him the notion that the first Crustacean antonna is a 
postoral member. I do not think it improbably’ he does 
not hesitate to say^ that at some future date rrof. Claus 
iniw adopt the view which I have advocated as to the first, just 
as he has adopted it in regard to the second pair of Crustacean 
antennee j and I am therefore anxious to take the present 
opportunity of insisting upon an important piece of evidence 
in its favour which has come to light through my researches 
on the relationship of Limulua to the Arachnida/’ Then 
follows a precious piece of argumentation, which furnishes a 
striking evidence as to the method of work adopted by our 
author, and by which the postoral interpretation of the ante¬ 
rior Crustacean antenna is to bo proved. The “ brick-red 
glands ” of Limuhi$ and the corresponding coxal glands of 
Scorpio and Mpgale are segmental organs, and, indeed, 
acoordinx to Hay Lankeater’s latest investigations, the equiva¬ 
lents of the shell-glands of the Entomostraca, which, as is well 
known, open outwards on the second pair of maxillse. Now, 
according to Gulland’s and Kingsley’s statements, the brick- 
red gland of the young Limulas opens in the basal joint of 
the fifth pair of appendages; consequently this pair of limbs 
corresponds to the second pair of maxtlliB of the Entomo- 
straca; and as this also represents the fifth appendage, the 
first pair of araendages ot Limulun and the Arachnoidea 
represents the first pair of antennas of the Crustacea, conse- 
miently this is the first postoral pair of appendages, quod erat 
0 eimon$irandum I If the brick-red glaiia ” of Limuluc were 
really homologous with the shell-gland of the Crustacea, the 
Arachnid theory of Limulm would be in a truly bad way I 
In the preceding statement I have not only proved the 
falsity of tne charges which Prof. Lankester has brought 
against me, but I also believe that I have demonstrated the 
method which he has employed in mrder to make these charges 
aoern plausible to the impartial reader who may not be 
therougblv well informed upon the subjects. It is the same 
niethoa which the honourea English author makes use of in 
his scientific works in order to build up the famous results of 
hiS remarkable deductions by means of the most extraordinary 
lypecttlations without a sufficient foundation of facts. But 
wbUe these must often serve to amuse the judicious reader, 
grave charges against a colleague have a very serious 
amSf Now that Reproof of their absolute falsity has been 

S *Ten, the reproach of at ahy rate frivolous auapwton falls all 
e more heavily upon the originator of the acottsationa~a 
rSpr^h from which a respeotabie man can only dear himself 
by simple and honourable revocation, 
jlan# db Mag* if* U%$u Ser. 5. VoU xviii. 
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VIII.— ScTnarks on Dr» Hamann^s Researches in the Mot* 
^the Echinoidea. By Prof. P. Martin Duncan, 

Db. Hamakk was good enough to send me a copy of his 
rery interesting and valuable ^ Vorlaufige Mittlieilurigen aur 
Morphologie der Echiniden ; it aiTived whilst I was en¬ 
gaged in the study of the histology of some of the same 
stmetures which have been so well described by him, bu’* in 
another group of genera, I venture to make the following 
observations on two of the subjects which have especially 
been considered by Dr. Ilamann. 

I. The Glohiferen, 

These or^ns are a discovery of Dr. Hamann’a, and, as 
might have been expected from bis former work on tlie IIolo- 
thuroidea, they are dearly described and are therefore readily 
recognized. 

But tlie diagram given by Dr. Ilamann of a globifer of 
Sphcerechinm gtanularxs is rather misleading, and the real 
organs would hardly be recognized therefrom. The throe 

Driisenballen are more united at their common base thah 
the diagram indicates, and the upper ends arc more or less con¬ 
stricted and have very large foramina for the exit of the 
mucus. The three masses are really continuous by tlieir 
outer coat at their bases and rest upon a shorter stem than 
that shown in tlie figure. In fact, owing to the diagram I 
overlooked these organs in the first instance; and so 
did a fellow-worker. But when a number of tripartits^ 
bodies fixed on short stalks, and which looked like stunt^ 
ordinary pedicellarias globifero (sgemmiformes) of Sphmr^* 
ehinus^ had been separated from the teat and examined, their 
identity with the organs described bv Dr. Hamann and their 
distinctness from the ordinaty pedicellariie became evident. 

There is no glandular enlargement of the shaft in the 
newly-described structures, and the stem, otherwise like that 
of a pedicellaria, springs from the test and has tlie tisual soft 
structures at its origin. The head has three parts united 
the base, very tumid inferiorly and slightly roundedty angular 
at the inner part, and much more rounded above than any 

* Sonder^Abdruck aus den Sltzungsbeiichteii dar Janaischeu Geaefi- 
schaft fur Medicin und NatiirwiMienachafh Mug. 11^: Am* Si Mag. 
Nat. Hist. 1880, voLavU.pp. 868,469. ^ 
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pedicellariftt. Presenting the general appearance of one of the 
pedicellarisB bo well described by Sladen (Ann. & Mag. Nat. 
bist. August 1880, p. 101, pis. xii. and xiii.), but without 
the glands around the long stem, without any calcareous 
valves within the lobed structures, and without any protrusion 
of calcareous nature through the largo foramen, the simplest 
examinatfon enables the histological elements describea by 
Dr. llamann to be seen. As Dr. Ilainann lias stated, there 
is the outer epithelial coat, and beneatli it connective tissue 
with C-shaped spicules, with, so far as T could see, but 
few nerve-fibres, and the close layer of muscular fibres noticed 
by Dr. Hamann. The mucus-gland layer, with its nucleated 
cmls and granules, is largely developed, in one liapp^, thin, 
transverse section the remains of a partition, partly bisecting 
the mass vertically, was evident. The head of the organ ” 
obviously consists of tliree great mucus-glands united at their 
bases and free above, and the opening is surrounded by a 
sphincter. It is but just that 1 should state that, although 
these special gland-sacs on stems have been discovered and 
doubtless will be admirably described by Dr. Hamann, the 
morphology of the gland-sacs and their coverings was 
fismiliar to me^ for it is tlie same as that seen in the 
pedicellarice which formed the subject of Sladeu’s essay, 
the distinction between the two kinds of organs being of 
course the presence of the calcareous valves and the tactile 
cushion and the less globular shape of the pedicellariai, which, 
moreover, invariably have three glands around the long stem. 

In some of the bodies which one would have considered to 
be Dr. Hamann’s organs without doubt, I found exceedingly 
nUrophied calcareous valves in the tumid Driisenballen. 
The valves were very reticulate and delicate in the extiH$me; 
but the sharp points and the relies of the curved basal parts 
remained. The gland-structure was that described by Dr. 
Hamann, and there were no tactile cushions to be seen. The 
foramen was large and had the usual sphincter; there were 
no glands around the short stem. 

1 must confess that this finding of an atrophied series of 
valves, whilst it indicates the direction in wbicn the nature of 
the new organs should be sought, also diminishes the interest 
one felt disposed to take in them. It must be remembered 
that Sladen distinctly states {cp. eiu p« 108) that the pedn 
eellariss globiferm(»gemmiformes) give forth mucus, and he 
described their glands* Hence it is correct to state that in 
fenction the organs just discovered and - the long and valve- 
beaded pedioellarim are partly similar; the latter, being the 
more highly oi*ganized, have a clasping and tactile power, 

go 
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besides the ability to excrete mucus, whilst the former are 
mucos-secretorsjpar excellence. 

It spears to me that the described by Dr. Ilamann 

are modified pedicellarim. Triere appears to be great varia¬ 
tion in the morpholep of the mucus-secrcting organs in the 
Echinoidea, ana whilst the organs described occur in numbers 
in half grown Sphcerechini, they appear to me to drtninish in 
numbers in larger forms. The name “ globifeii ” is unfortu¬ 
nate, for so many echinodermatists follow (). F. Muller, 
and term the long-stalked and big-headed pedioelfarije p. 
ghhifircB. 

In order to prevent confusion, as the ground is occupied, it 
would be as well if Dr. Hamann would alter the name of the 
interesting organs he has discovered. 


II. The Termination of Nerves in the Echinoidea. 

Having been practically interested in this subject, and 
having tiaced the ending of nerve-fibres in the tentacles of 
some Echinida, it was necessary to recogniee the work of 
former observers. In the midst of my worx I had the oppor¬ 
tunity of verifying Sladcn’s statements [op. cit. p. 107, and 
pi. xiii. fig. 12) and of examining his microscopic preparatiov^ 
lie stated with regard to the tactile cushions on the inner 
suiface of the calcareous valves of the pedicellariee globitor® : 

These organs, which are finely papillate and richly supplied 
with nerve-fibres (as will be found mdicated in the section in 
pi. xiii. fig. 12), are presumably of sensorial {i. e. tactile) func¬ 
tion, and act as the communicators of the advent of any mreim 
or irritating elements.^’ The drawing shows, what can m 
well seen in the thin section, a number of parallel nerve-fihrea 
coming to the surface from out of a layer of nucleated ce!la« 
The surface has a Very delicate fiat epitlielium raised here 
and there into setiform projections. Tne drawing speaks for 
itself, and the similarity of the structures represented and 
those which were descritied and figured some years afterwards 
by Sven Lovdn is remarkable* 1 have seen the same struc¬ 
ture in GcdopUurus MaiRardi and cannot consider the draw¬ 
ing otherwise than correct* 

Lovdn, in bis wonderful work on the genus JPourtaUsia 
V Kongl. Svenska Vetenskaps-Akademiens Handlingar/ 
ltd. xix. no. 7, 1883. pp. 45 to 55, pi. ix*), described and 
figured, with his usual ^eat accuracy and art,thetermmatijC«is 
of the pedicel-nerves* In fig. 82 the sctis and the expand^ 
nervous structure at the tip of the fibre are distinett and 
figs. 86, 87) 89, and 90 the relation of the nerves to the aor- 
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face tiestae can be well seen. Tt does not appear to be correct 
to state that no observers had described or figured the termi¬ 
nations of nerves in the Ecliinida before the writer of the 
interesting little preparatory essay which I have ventured to 
praise and criticize in a most friendly spirit. 

Jone 1886. 


BIBLIOGIUPHICAL NOTICK. 

Memoiri of the Geoloijical Survey of India, Patmntoloyia Jndica^ 
beiny Fiyures and l)em*ijptions of the Organic Hemaine jy^'oeured 
durifig the Progreee of the Uedogteal Survey of India. Pub- 
lislitKl by Order of His Excellency the Governor-General of India 
in Council. Ser. x. Indian Tertiary ami Post-Tertiary Vertebrata, 
Vol. III. Part 6. Siwalik and Narbada Vhdonia, By K, Ltdsx- 
KHE, B.A., F.G.8., &c. With 10 plates (xviii.-xxvii.). Calcutta : 
Geological Survey Oifloe. Loudon : Trubucr & Co. 1885. 

Ik a brief introduction Mr. Lydokker dwells on the difficulty of 
dealing with his material, a difficulty which may not be altogether 
imoounectod with the variations of form which the Chelonian cara¬ 
pace often assumes with increasing age in existing species. Many 
of the Upper-Tertiary tortoises from the Hiwaliks piove to be closely 
allied to species which still inhabit India and tdjacent countries, 
though the terrestrial typos are spocifloally distinct from living 
Indian species. The remains found in the more recent Narbada 
beds are all referred to existing Indian types. 

The descriptions open with an account of addltionnl remains of 
OoloeeochelyB atlas. Among these the epiplastron is roinarkable for 
its anterior bifurcation, a character which sorvoi to distinguish It 
from the gigantic living tortoise's. The xiphiplastron suggests, wlien 
taken with the other remains, that the cm apace was about 8 feet 
long, while smaller s^iecuneus, which the author regards as probably 
female, may have been 6 feet long. The carapace, long ago restored 
by Faloonor, shows that the pvgal plates, as in the existing Man- 
outia smyt, were not united. The shaft of the humerus agrees best 
in propomon with the living Galapagos tortoise, Testudo elephant 
topuM. The fragment indicates a bone 2 feet 4 inches long. A 
cranium is figur^ and provisionally referred to this species, which 
resembles that of Tesiam pondsrosa o! Aldabra in its deeply concave 
palate, which in narrower than in T. eUphantina. The head is 
Oi^dmated to have been oter d inches long. From various resem- 
blimees the author is led to the oondosion ^at the Aldabra tortoises 
are probably descendants of the old Indian stock. 
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The remftiiis next deBoribed are such that no attempt ie made to 
efaaracteriae the genua to which they belong; and the species are 
indicated by numbers. Number one is about half as large agmn as 
Testiido eUphantiiMf and is known from its eplplaairon» which is 
about intermediate in character between that of ColossoiMgu atla$ 
and the epiplostron of Mamuria emya* A second species, also indi« 
cated by an epiplostron, is about one fourth larger than Ttit/vkdo 
idephantina. To this typo the marginal plate deBoril>ed as Cautleya 
annudiger may possibly be referred. The third species is another 
Punjab form, only known from the epiplastrun. The fourthIjpeoies, 
which is rather smaller than Teaiudo eUphaniina^ is known from 
the epiplastron and one or two other bones, including the nuchal 
scute. Unlike the species one, two, and throe, this type is related 
to the existing land-tortoisoa of India and Burma. 

Tlio author then treats of seven species which arc referred to the 
genus Clemmys, Tlioy are arranged as having- hist, no keel on 
the carapace of the adult; secondly, as marked by three continuous 
keels ; and third, with three interrupted keels. Under tlie first head 
are placed Clemmys aivaUnais (Theobald), 0, hydaspica, C, T/we- 
haldi^ and C. punjnhienala. CUmmya h^tx$pica is doscly oUiod to 
(7. aivatemuty from which it appears to differ chiefly in the form of 
the first vertebral shield. C, Theohaldi shows the first vertebral 
shield, lemarknble for the prolongation of tho anterior angles of its 
pentagonal form. Tho author remarks that there are indications 
that costal keels, which have become practically oblitt>rated, existed 
at an early ago. C, punjahietma is remarkable for the subquadralo 
form of tho vertebral plates. It most closely resembles the North* 
American C. ventneosa; but the Indian types all have tho oarapaoe 
more elevated than any of tho North-American speoies. The fifth 
species is not named, but stated to be allied to (TUmmya trijuga i it 
has three indistinct obtuse keels, and is distinguished by the form of 
the vertebral plates. Ctemmya palrnndiea has three iuierrupted 
keels, and shows a general resemblance to (7. ifamiltona\ whim 1^ 
found in Lower Bengal. In the living form the vertebral pdltei 
are wider than long; but in the fossil tlieir relative len^h 
greater. 

Tho genua Pangnhuru is represented both in the Narbada and 
Siwalik beds by tho P. flavwentria (GUnther). A second species, 
numbered 2, from the Siwaliks, is regarded as boing related to P, 
itntoria and P. iecivtm. five spedes of the genus jBatagur are 
described. One, Baiagur Ibk<mmy is allied to the P, of 
Gray; P. Baheri is i^ed to P. Icaahuga (Gray); P. Burundi is 
alliM to P. dkongoica (Gray); and in ^ these oases the fossil is 
regarded as the ancestor of the existing form. The fourth species 
is imperfectly known, and the fifth, P. CauiUyi^ is distingiushed by 
the shortness of the fourth vertebral plate, and it difiSm from 
P. Burandif with which the author compares it. It is most n6ac% 
related to the living P. and P. jHOftis. A fragment showteg 
a triangular nuchal scuta is referred to the geuus 
The Trionychidm are represantod by three genera^Pbty<l«r, 
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Tritmyx, and Chitra, Emyda vittata (Potera) ia still found tiviiig 
in Ceylon, Southern and Central India. The new species are Emyda 
remarkable for the linear arrangement of its granular ornar 
ment; Emyda sivaUnsia^ distingtmhed by being twice as large as 
the existing species ; and Emyda palmndica^ also founded on frag* 
ments. Trionyx is represented by three species, of which one is 
referred to the T. gangeticus of Cuvier, and the other two are un* 
named. Finally, Iho Vhitra hidica (Gray), which ranges from the 
Ganges to the Malay coast, complete the account of the tortoises 
from the Biwalik hills. 

The Chelonia are one of tho most neglected groups of extant rep¬ 
tiles, and hence any attempt to deal with the fossil forms encounters 
difficulties in requiring research into the variableness of existing 
forms, and the grounds for classidcations which have been adopted. 
The opportunity for writing a monograph like that which we notice 
might perhaps have justified such research; but failing it, wo can 
only express gratification that the materials in the British Muaenm 
are made known in this handsome form. 


MIBCELLANEOUB. 

On tha Question of the Existence of Different Elasfinn’dayers in tiu 
ISoft Body of the Bhizopoda, By JDr. A. Grvuku. 

A uuKsnoK which has been frequently discussed is that os to the 
presence in the soft body of tho lihizopodu of Bcjairato plasma- 
layers, and tho consequently more complex structure of those low 
Protozoa. Tho decision of this question is of interest because it is 
among the ]ihi/oj)oda that we have probably to seek tho starting- 
point of tho higher Protozoa, ond because thereby it would be 
settled whether a unicellular organism may bo competent to tho 
performance of tho most imtmriant physiological tauctions even if 
its protoplasm oonstitutes a perfectly unitary moss not separated 
into difierent regions, or whether this is not the case. 1 have here 
to state definitely that no division of the Bhizopod-body into zones 
sharply differentiated morphologically and physiologically occurs, 
and that tho interpretations which have been made in this sense are 
decidedly founded upon illusions. 

I will hero mention only two authors who have gone furthest in 
this direction, and in the first place Maggi, who Sstiuguishes not 
only an eeto- and an endoplasiiii hut also a mesoplasm in the last 
of which are seated the secretory ozgans of the llhisopoda, namely the 
contractile vacuolesi while the ectoplasm has to serve for locomotion 

^ Stttdi snatomico-Mologici iotoruo alle Amibe, cd in particokre di 
una innominata/’ in Atti See. Itid. Bci. Nat. vol. xix. faso. 4. 
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asd the tor digestion. From the former ther^oli the 

pseudopodia originate; in the latter lie the incepted nutritive 
materials, and the nnolens is idso contained in it. 

Brass • goes still further, distinguishing in the Bhisopod-bodyi 
and, indeed, in the Jnfhsoria and the animal-cell generally, four 
^ kinds of plasma, namely (proceeding from within outwards) the 
nntritive plasma, the food-plaKmn, the respirat-ory plasma, and the 
motor plasma* Brass’s statemonts have already been sharply 
refuted by Biitschli t, end I may therefore hero content mjTnelf with 
referring to this memoir, although it relates chiefly to'the Infusoria. 
Biitschli’s objections in fact, in my opinion, equally apply to the 
part of Brass’s work which relates to the Ebizopoda. 

Whoever has long btjsied himself with the study of the Bbiso- 
poda knows how many species there arc, especially among the 
Afnofbce^ in which, during life, no division into separate zones oeonrs 
—in which the whole of the contained bodies, as well as the nucleus 
and vacuoles, are irregularly whirled abont, so that, for example, 
the nucleus or the nuclei may be at one time pushed to the extreme 
peripherjs and then again flow back into the centre of the body. 
If in such Bhizopoda, after the application of any reagents, an appa^ 
rent separation into different plasma-layers occurs, this may be 
definitely regarded as artificially produced, in the face of the con¬ 
viction arrived at during the life of the animal But even during 
life in many species, especlallj the tough ones, an apparent division 
at least into two layers is often to be observed ; this, however, as 
stated, is only apparent, and is due to the fact that ^e granulea 
and vacuoles of the plasma group themselves chiefly in the middle 
of the body, and do not easily make their way into the prooessei 
given off; in reality there is here also only a unitary plasma-mass^ 
and the apparent stratification may disappear at any moment. In 
the shelled Bbisopoda also a formation of regions firequently oeourt, 
produced in this way;—the grannies and nnt^tive constituents 
occupy only the anterior or the middle part el the body, and ttio 
other parts then stand forth as bysline zones; but here also there 
is no true stratification, for in mvision, as I have shown the 
whole of the plasm# of both divisional halTes is comi^etely mixed 
together. 

I may remark particularly that ibis conception of the Ehizopod- 
body does not rest merely upon my personal conviction, but that it 
was expressed long since Iqs among others, an English stndmit of 
the Protoaoa, WalUch §, and recently demonstrate positiv4y by 
the most eompeteni authority in this department, BiitBohliH, in 

0 * Die Organisation der ^ierischen ZeDe,* i. and ii. 

t " Bemeniungen fiber die Schrift dee tlemi Arnold Brass Ac.,” in 
Morphol. Jalu'b. m. zi. 

t Ber Theilungsvomsng bd o/t>eofefa/’ and Die Thetluiig 

der monothalamen Bhisopoden/’ in Zeitschr. ftir wise. Zoql. Bd. xzzv. 
and zxzviJ 

S Ann. & Ujur. Nat. Hist. vole, zi., z3., and ziti. (18fi8**04). 

II Bronn’s ’ Klaswn und Ordnungen der Protesoen/ pp. 
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Brain’s * Klassen und Ordnungon desHiierreichs/ Biitschli asserts 
justly that in all marine Bhizo|K)da, the Perforata and a groat part 
of the Imperforata, the entho soft body is compoeod of completely 
homogeneous plasma, and that in the Amoeba^ and Monothalamia 
already mentioned by me no sharp line of demarcation exists between 
the hyaline ecto- and the granular endoplasm, ** as indeed is clear 
' from the fact that in certain AmoehBP, and also in Pefamtfxa, in 
whinh usually no ectoplasm can bo distinguished, under oestain 
droumstances such a hyaline external plasma4ayer makes its 
appearanoe, and this consequently must have l)een produced from 
the granular plasma in the same way in which, locally bounded, a 
hjaline pseudopodium is evolved from the body of a Khizopod con* 
Slating of granular plasma.*’ 

I think 1 have now said enough upon this point, espeoiallv as I 
have gone into it in detail in a more complete memoir on Amoebm * ; 
and I would hero now only call attention to one thing, namely the 
external limitation of the llhizopod-body. This, as is well known, 
is naked, therefore not surrounded by any cuticle; but it would 
appear that by contact with water a stiffening of the plasma at the 
periphery takes place, preventing its deliquescenco, and also causing 
an immediate closure of the cut surface in cases of artificial division. 
When the protoplasm issues forth in a broad process in the form 
of iiscudopodia, the firmer bounding portion dissolves in tho advano* 
ing plasma to become ro-formed at the same moment. Usually this 
envelojie is not peiceptible even with the highest powers; but in 
some Amcebas, with a particularly tough slowly-flowing plasma, it 
frequently attains a demonstrable thickness. This opinion also 1 
have put forward more in detail in previous writings, and I revert 
to it here chiefly because, in my first memoir relating to this point 
I overlooked, and in tho second, while mentioning the fact I did 
not give it suffloient prominence that long before me Wallioh | had 
set up and established exactly the same theory; his view perfeotly 
agrees with mine, and he has also given an explonation of the pro¬ 
duction of the nutritive vacuoles by assuming ^at a drop of water 
is called in with the nutritive bo^os, and that exerts the known 
stiffsning action upon the portioos of plasma^urroundingthe bodies, 
so that thus every nutritive vacuole appears to be lined with an 
ectoeareal layer. I think it may be regaled as strong evidence in 
favour of the opinion here expressed that the English naturalist and 
myself have come to exactly tho same result quite independently of 
eooh other.— BiclogiMche$ Oentralhlattf Baud vi. p. 5, March 1,1889. 

^ Btudien fiber Amfibcn,” in Zeiisclir. f. wiss. Zool. Bd. xli. 

t Beitr. sur Keimtn. dcr Amflben,’’ in Zoitschr. f. wiss. Zool. Bd. 
xxxvi. (,1882) \ and see Ann. k M»ig. Nat. Hist ser. 5, vol. ix. p. 105. 

t Studion fiber Ambben,” /. c. p. 190. 

I Loc. Off. Wallich, in a recently published criticism cA my work, 
ju^y reproaches me with this sin mf omission (Ann. ft Mag< Nat Hist, 
ier. o, vol, xvi. p. 216). 
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Ob 90 rvation$ on the Embryology of IneeoU mnd Araehnide^ 

By A. T. BBtroB. 

The work, of which a short abstract is here given, oompriHes ob* 
servatioQS extending over a period of nearly two years. 

A wore detailed and illustrated account now in course of prepa* 
ration will, it is hoped, show that if these observations have not 
brought to light anything absolutoly new thoy have at least thrown 
additional light on several importiuit questions in insect embryo** 

^ith insect-eggs, the opacity of which renders them unsuitable 
for superficial observation, the sectional method leads to the best 
results. This method was followed in these investigations. 

The important points to be determined in insect embryology are 
the segmentation of the egg and the formation of tlm blastoderm, 
the origin of the embryo and embryonic membranes, the formation 
of the germmal layers, metameric segmentation and all connected 
with it, including number of appendages, nerves, gauglia, Ao. 

The embryology of Arachnids, or at least of spiders, shows many 
points of rosemblauco to the ombiy^ology of insects. The first trace 
of the spider-embryo, the so-cullod primitive cumulus, is not i|nlike 
the early embryo of the Orthoptera. In the head region of the 
advanced spider-embryo are folds which very closely resemble the 
amniotic folds of the inseot-embryo. 

The insects studied included representatives from the Lepidoptera, 
Culooptera, and Orthoptera, while a few iimomplete observations 
were made on the embryology of the Keuroptera and on tho matura¬ 
tion of the ovum in Mtuca, 

^eeggs of the spiders studied probably belonged to several 
•poqies. 

The embryology of ThyH4Upteryajephemrmformi$^OT the eoniiiioa 
bag-worm, was carefully studied. Owing to abundance of material 
its development was followed from tho e^y atagos of sogmentatum 
to the advanced embryoxtic stage. 

The segmentation fjf the egg of Thyridopieryw eorresponda to 
that of the L^idopterous insect described % BobreUky, It can 
hardly be called a oentroleoiihal segtoontation, inasmuch as in the 
earliest stages cells are found, not at tho sorfaoe surrounding a central 
yolk*^mass, but lying in the yolk, whence they migrate to the sur&oe 
to form the blastoderm. 

In Thyridopteryjo it appears that some of the primitive em¬ 
bryonic cells never reaoh the surface, but remain as yolk-oells, round 
each of whi<^, in the later stages of embryonic devde^ment, an 
aggregate of yolk-spherules occurs, and thus are formed the yolk- 
balls or segments. 

In the grasshopper, however, there is a stage in which all the 
undifferentiated are apparenUy at the snr&ee, while the yolk 
is arranged in p^Tomids corresponding to the yolk-pyramids of 
Artoom. 
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the species of beetle studied, probably a corresponding 
stage occurs in which all the cells are at the sui^ace, though there 
are no yolk-pyramids; consequent}}^ in the grasshopper and in 
Meloe the yolk-coUs probably arise by dolaminaHon from the colls 
investing the yolk. 

The embryo of Ihi/ritlopteryit and of other insects studied arises 
as a thickening on the surface of the egg not unlike the primitive 
cumtilns of spiders. 

The amniotic folds arise as folds of blastoderm on all sides of 
the embryo, and finally meet and unite over the median line of the 
ventral plate; consequently the embryo (described os the ventral 
plate at this stage) comes to lie in the yolk covered by the inner 
amniotic fold or true amnion, while the outer fold or serosa remains 
continuous with the blastoderm. The embryonic membranes of 
Mantis and Meloi' arise in a quite similar manner. Brandt has de* 
scribed a different mode of origin for the embryonic membranes of 
the Nouroptora and Hemiptora. 

After the formation of the membranes in ThyridopUryit^ but 
synchronously with the some in Mantis and Meioe^ an ingrowth 
occurs in the middle lino of the embryo, whicli is partly a dela¬ 
mination and partly an invagination. By this ingrowth is formed 
the inner gorm-layer, which in Thyridapteryon certainly corresponds 
to both mesoderm and ondodorm. The yolk-cells do not appear to 
take any part in the formation of the endoderm in Thyndoptsryof, 
Tichomiroff, from his studies in the Lepidoptera, comes to a similar 
conclusion in regard to the yolk-cclls. 

The }olk-cells of the grasshopper also appear to take no part in 
the formation of the end^erm. 

The amnion in Thyrklopteryx grows dorsally more rapidly than 
the body-walls and its oiiposito fblds unite dorsally before the body- 
walls can grow together. Consequently the amnion in this inseot 
forms part of the dorsal surface of the body, while for a time the 
entire embryo is enclosed as in a sack by the outer fold of the 
true amnion, which does not take part in the closure of the dorsal 
surface. 

Ko dorsal organ corresponding to that described by Brandt for 
tihe Neuroptera was observed in Thyndoptsryao or in the other 
insects studied. The amnion of the grasshopper does not apparently 
form any considerable portion of the dorsal wall of the body. 

The nervous system arises in all insects studied as two ectodermio 
strings lying on each side of the blastopore, as the median line where 
the inner layer arises may be called. It subsequently divides into 
a number of ganglia corresponding to the somites of the body. The 
eapramsophigeal gangUoii, as gcod longitudinal sections of the 
show» consists of two portions—a posterior 
portion which mnervites the paired lehium, and the anterior portion 
which supplies the antenUm with nerves. The drcumcssophageal 
commissure is formed by a portion of the posterior division of the 
iupracBSOiihageal gaoglion and a portion of the mandibular division 
of the luboesophageal ganglion. The supraoesophageal gSnglion of 
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ThyriiA}f^y^ has its halves united by a double commissure) one 
portion crossing above and the other b<dow the ossophagus. When 
the nervous system has been separated from the 8ni)erficial eoto^ 
derm, a median ingrowth of ectoderm occurs in ThyndopUrya be¬ 
tween the nerve-cords. The cells composing this ingrowtn elongate 
and lie close to the nerve-oords. 

At this stage it appears as if this median ingrowth were uniting 
the cords and forming a commissure, as Hatschek claimed for the 
Lepidoptera studied by him. This, however, does not prove to be 
the case. In a subsequent stage the elongated epithelial cells 
undergo divisimi and give rise to migratory ceils corresponding to 
, other migratory mesoderm cells. Colls of this nature invest the 
nervous s}sti‘m, forming its poritoncnl coat, but toko no part in tbo 
formation of its commissure. The three pairs of thoracic limbs are 
conspicuous from their sise in all cinbrj^os studied. 

In the grasshopper both maxillfc have two lobes outside of and at 
the base of the main axis of the ap])endage. These recall^ though 
they are probably not homologous with, the exopodites and epipo- 
dites of the Crustacean appendage. Similar lobes have been 
described by Patten for the mnxill® of Blatta, Tracheal invagina¬ 
tions occur in tbo maxillary segments of tbo grasshopper. In con¬ 
clusion, it remains to mention an interesting stage of the spider- 
embryo ill which an ab^minal appendage is being converted hy a 
process of invagination into a lung-book.— Ji>hnM Hopkitii Univernty 
Oircuhrs^ no. 49, May 1880, p. 85. 

Notes on the Emhryoloyy ^ ths Oaeteropods. 

By I. Pjutfazb MoMcbbiok. 

In a number of the * Studies from the Biolo^oal Laboratory/ 
which will appear during the coming summer, 1 intend publishixig 
a detailed and iUnstrated account of the results of m;jr studies dnriilg 
the past winter upon the development of some manne Prosohranch 
(lasteropods. In the moantime, however, It is desirable that a brief 
abstract of some of the more important results should be pres^ted, 

The forms studied principally were JMgnt eartea and Fasciolatia 
iulipa. The former furnished material for the earlier stages of 
development, while of the latter I studied only the more advanced 
embryos. I^e modes of segmentation of a few other forms, such 
as Pwpura CrtpiduU^ and Euphura cauduta, were also 

observ^. 

The first portion of my paper will deal with the ovum and the 
nutrition of the embryo, the non-devolopment and employment as 
nutrition of the majority of tho ova in each capsule of Fmoudatia 
being described and compared with other phenomena of a similar 
kind. In Ihtrpt^Jloridana a certain number of the ova, after sog* 
menting regnlarlv fyt some time, break down, and are employed as 
food by the survivors ; in Orepidtda we see we same process, but 
in a much less marked degree ; while in NmUm ii^ is carried to a 
greater extent, only one egg, out of a great number whidli, in eatih 
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ouptule, undergo segmentation, coming to maturity, la Fasciol(tria 
sU or eight eggs develop in each capsule, the remaining ova show¬ 
ing not the slightest traces of segmentation, the polar globules 6v<*u 
remaining unformed, although the ova contain a nucleus and a certain 
amount of protoplasm and are not simply yolk-masses. 

The fleooud portion of the forthcoming paper will deal with the 
segmentation of Fulyur, The eggs are very large, containing much 
yolk. A single largo polar globule is formed which contains some 
yolk-^granules. The ovum then segments into two and then four 
equal spherules, and from these are separated four small protoplasmic 
spherules, the mioromeres. These then divide, after four more micro- 
meres have been separated from the nmcromoros, as in tlio normal 
Oasteropod seginontation. In one point, however, Fulyur differs 
from other forms which have been studied; the number of genera¬ 
tions of micromoroH which arc separated off from tho maoromeres Is 
very large—apparently they contitiuo to be separated off as long as 
any ])ortion of the macromeres remains uacovere<l by the ectoderm. 
And oven after the blaHtA)j>ore has formed and closed at the nutritive 
pole of the egg there can 1 h 3 seen, in the interior of tho yolk-mass, 
which represents the fused maoromeres, or beneath the ectoderm at 
tho surface of tho yolk-mass, cells which rosemblo, in certain charao- 
taristic features, the micromeres which were separated from tho 
macromcros- These laio-ap))earing raieromoros, as they may be 
termed, X believe, assist in tlie formation ot the mesoderm, this 
tayor not being formed in its entirety from the primitive mesoderm- 
ooll. 

When tho segmentation has progressed somewhat, but while the 
micromeres are still confined to the formative pole, three of tho 
maoromeres show elongated elevations upon their surfaces. The fourth 
macrqmere has no elevation, but gives rise to tho primitive mesoderm 
oelL What the signliioanoo of the elevations may be I cannot 
imagine, but there can be no doubt that their appearance is 
norxn^, and coincides with the formation of the first roe^derm-cell; 
this lies below the margin of the ectoderm-cell, and corresponds 
•aaotly with the primitive mesoderm-cell of Nam* 

At a later stage an invagination of the ectoderm at the formative 
pale takes place. A deep depression is formed, which, however, 
{star disappears and leaves no ^aoe. It apparently corresponds with 
the similar invagination described by Blochmaun in Neritina and by 
Sarasin in Blthynia, though the description given in this latter case 
is not very clear. 

The development of the endoderm 1 was not successful in observ¬ 
ing. The blastopore is formed at the formative polo of tlie oVam, 
urn closes, mouth being formed at the point of closure by an 
ectodermal invagination whi^ also gives rise to the oesophagus. 

The general considerations derived from the study of the ^men¬ 
tation of the Gastcropods wilt be arranged under throe divuions. 
The first will treat of the influence of the yolk on tho formation of 
polar globules, the second on tho phylogenetic significanoe of seg- 
mepta^n, in which it will be held that the mode of segmentatioii 
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seen in F^tlgur and so many other Gasteropoda is e^utiaUy the 
same as that which oocurs in certain Hirudinea, Qephyreans, Ttir- 
bellarians, &o., and that which is to be seen in the l^amelUbranohs* 
Annelida, and other aberrant groups oan be referred to the same 
mode; or, in other words, that the Platyhelminths, Annelida, Mol- 
lusca, and MoUusooidea have been derived from forms which pos¬ 
sessed a typical segmentation similar to that now to be seen in the 
Palmonatea and many other Gasteropoda, many forms in each groups 
however, having departed from the original mode by reason of 
snbsequont loss or audition of food-yolk. It will follow, as a con¬ 
sequence of this idea, that the regular equal segmentation, which 
occurs in many forms belonging to these groups, is not primitive, 
but has been secondarily induced by the conditions under which the 
eggs segment. The third division of the theoretical considerations 
will treat of the mesoderm. 

The third and fourth portions of the paper will treat respectively 
of the velum and primitive excretory organs. 

The fifth portion will treat of the development of the nervous 
system. It will be shown that the Laniollibranchs, Pteropods, and 
Hetoropods agree in the formation of their supraoBsophageal gan¬ 
glion with the typical Trochophore larva of rolffgordiits. In the 
marine Prosobranchs, however, the supramsophageal ganglia arise 
as independent local ectoderm^ thickenings, which havo directly 
nothing to do with a Bohoitelplatte,” and which become united 
with eaob other and with the pedal ganglia later. Between this 
arrangement and that of Pteropods &o. the Pulmonates offer an 
intermediate stage* The problematio colls which have been de¬ 
scribed by so many authors as lying in the bead vesicle, and as derived 
from the ectoderm, and which were recognised by Wolfeon to bo a 
nervous organ in process of degeneration, no doubt represent the 
apical thickening from which, in theTroohozoon, the Pteropods, 
the supracBsophageal gai%lia are formed. In the Pulmonates this 
ganglia do not form from these problematic cells, which soon dege^ 
nerato and disappear, but are formed, as in the marine Frosobranohs, 
from local proliferations of the octoderm. These has been an afn 
breviation of the development in the ease of the Pulmonates and 
Ftosobranchs, and it is interssting to note that the latter group 
presents wide differences from the other Molluscan larvm in other 
respects also, p. the exoretoty organs. The Prosobranoh Yeliger 
seems to be very highly specialize, and affords an excellent in¬ 
stance of larval speoinlizaUon independent of the specialization of 
the adult-— Mopkim Univerny Ctrautons, no. 40, May 1886, 

p. 86. 

On the DmlopmeiU and Minute Structure of the Pedunculated Stfee of 
Branohipus* By Br. Cam Cutm. 

The lateral eyes of BranMpue possess an inorsased interest 
because, like thoieo of the Deeapoda and Stcmmteqpoda, they are 
placed upon movable stalki ndiioh have only heeoi wdbped in the 
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oourae df the meiamorphosu, and give us some authentic informa¬ 
tion as to "the morphological siguidoanoe of tho pedunculatod eyes* 
bi a previous memoir* 1 have already discussed them, and have 
dmwn that the movablo pedunculatod eyes represent tho abstrioted 
lateral parts of the head which have become independent. It 
occurred to me to trace the process of development more in detail, 
and in this way to ascertain the relations of the so-called eye- 
ganglion, on tho one hand io tho oerebrum, and on tho other to the 
retina-gangUoii, as also to tho elements of tho eye itself, and also 
to work out tho hitherto imperfectly-known minute structure of the 
latter. 

The foundation of tho lateral eye is perceptible even in meta- 
nauplius-larvae, the tissues of which have become clear, as a broad, 
pad-Uke, bypodormal thickoniug placed laterally to tho frontal 
organ. The cell-growth is continued inwards, and here contains 
the material for the e^ e-gaiiglion, which is united with the brain. 
The pigment first appears in the lateral parts of the eyes, in which, 
at the same time, the first crystalline cones show themselves as small 
refringent bodies. The derivaiiveH of tho hypodermal cells are 
there already divided into a 8U|>erficial layer for tho formation of 
the crystalline cones, and a deeper layer for tho nervous rods and 
pigment, which is continuously connected by trains of fibre-bundles 
with the cell-mass, which is in course of conversion into tho retina- 
aud eye-ganglia. The latter has been produced simultaneously 
with the foundation of tho e} e, os a doep-soated layer of the hypo- 
dermal swelling, which has been previously indicate by me as the 
matrix of the eye. This, however, not only effects the greatly iii- 
oreasing extension (with advancing growth) of the eye-segment, 
wfaioh afterwards separates as the p^unoulate eye, but at tho same 
time famishes the material for the increase of the elements of the eye 
and the retina, as also of tho eye^anglion. Tho sagittal Kone-like 
hypodermal cushion consequently, to some extent, represonis the 
gemmarion-zone both of the eye and of the narve-mass occurring 
within the eye-peduude, the laterallv produced cells furnishing the 
mystolline cones and nervous rods, while the elements which advance 
Inwardly and mesially strengthen the oye-ganglion. 

In Hbh nerve-mass in tho interior of tho eye-podunole, disrin- 
fuished as the eye-ganglion, we distinguish two portions, both of 
which proceed, by continuous growth, from the band-like gemmation- 
lone, namely, a distal retinal part turned towards the base of the 
bemisphero of the eye^ and a proximal segment united with the 
eerebrum, the eye-^glion $mm »trictiori. 

The latter contains a central mass of parenchyma and a super¬ 
ficial coat of ganglion-oeUs, whidi appears to be considerably tluok- 
ened on the anterior surface, and gi^ually disappears towi^s the 
posterior conoavely incumte side. 

The fibre-trains of the parenchymatous layer, radiating ttom the 
eerehrum, traverse the eye-ganglion transversely in a straight oourse, 

e ^ 2ur Ksuntnisi des Itenes und der Entwickelong von Apm cuacn/of- 
mii und SrmM^ ’ (Gfittingen^ 1673). 
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to enter the parench^matoue layer of tho retinal segment.through a 
oonnective boundary-layer filled with large tiiioloi; another pofftoDi 
of norve-fibros originates, however, from tho coating of ganglk^s*^ 
cells itself, and crosses tho first sot of fibre-trains in an <ibli()iie 
direction. In oompariaon \nth the eye-ganglion of the Halaoostraoa« 
tho ganglionir cort<*x and intercrossing of fibres are very simple^ 
and the parenoh^ mutous muss is not yet, as in them, divided into 
two or three parenchjmatous lasers botwcon which the fibre-trains 
form new internal crossings. 

The fibre-crossing in the eye of Braru^hipits therefore only repre¬ 
sents tho crossing disilugaishod by lioiger as external ” in the eye 
of the higher Onistacea* 

This considerable simplification, which we cannot assnme to be 
due to any secondary reduction, justifies ns in sturtiiig from the 
Ph}llopod-eio in estimating tho two mum divisions of the ganglionic 
apparatus. Tho first, or proximal part, nhich, in the eye of tho 
higher Arthropoda undergoes a further divmion, is the oerobral 
portion of tho eye-ganglion; the distal portion, which is bent almost 
at right angles to this, and which retains essentially the saute 
. structure throughout, is its retinal i>art, or tho retinal ganglion. 

This interpretation, already set up by Berger, which at the same 
time reoognires in the ganglion-cell coat of the proximal eye4> 
ganglion a centre of projection of the second order, is perfectly in 
accordance with the simplified structural oonditiona of the eye of 
Branchipua, in opposition to the interpretation of other natundiste 
who, in the compound e}e of the Dooapoda and Insecia, do not sep4» 
rate the retinal ganglion distinotly from the eye-ganglion, and ream 
it as equivalent to the preceding division, but either treat the whole 
as tho retina, or, going to the opposite extreme, refer it to the cere¬ 
brum, and regard the nerve-bundles passibg to the rods only as the 
visual nerve-fibres. 

The structure of the eye in Bivnchipus is also simpler than hi 
any other pedunculate e^o. Above all we have to notice tliW 
absence of special pigment cells in the viointty of the nervo^ 
rods, as also of the crystalline cones. The pigment is deposited 
rather in the deeper hypodermal eeils employ^ as parte of tho 
sensitive apparatus, in the elements of the nerve-rods arouud 
the rhabdoma, and peripherally in the nerve-fibres of the so-eallad 
nerve-bundle layer. The rapid movement of the blood takes place 
in the interstioes of the latter, and also in fi^t of the basilar layer 
in spaces between the attenuated ends of the crystalline bodies. 
There is no faoettation of the oornea, but, as in the eye of Phro^ 
mma (and this is the case also in that of there is a speoia) 

layer of hypodermal cells above tho orystauine bodies. We shall 
have to regard the presence of this layer of osyUs as well as the 
absence of oomeal facets and special pigment-cells, and the presence 
of interstices for the circulation of the blood in the nem-bihtidle 
layer and the layer of erystaUioo cones, as rapreaaattng the ovigimd 
ibirni of the Arthropod eompound eye, and the appeammee of oorneal 
facets bythedefitienoyof &eemji«i4<na} hynedwmal !ay^ 
dary.— Antsiptr dtr le, Ahd. Wim* Wim, Mardk 18,1880, p, 604 
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Y3i.^Notea from the 8t, Andrews Marine Laboratorjf {under 
the Fishery Board for Scotland), —No. V. On the Paternal 
JTfwIiwrto q/Cycloptoras lumpus, L. By Prof. MUntosh, 
JI.D., LL.D., F.B.8., &c. 

Titll ewe which certain male Teleosteans take of the ova ia 
wc^ known, while Dr. Gunther mentiona only two cases (viz. 

ana Solenoetoma) in which females do so. In this 
eovntiy the males of the river bullheid, the lumpsucker, and 
IJm marine and freshwater Oastroatei are familiar instances, 
an interesting account of Oastrosteus spinachia, by Hr. E. E. 
indoM, haring but latelv appeared in this journal *. 
I^t authors who have treated ot Oydopterus have observed 
j$iis feature in the male f; but the interpretations placed on it 
ilfve been varied, some supposing that the mere fact of the 
'' 11 ^ being in the neighbourhood at deposition sufficed to 
Asnount for its subsequent appearance near the eggs, while 
«tt«rs, after Fabrioiua, bestowed considerable attention on the 
dtescrii^n of rii* instinct. In regard to the remarks ef 
Falnricins, however, it is doubtfol u the wolf'fish would Im 
knaoh ineonvenientm by the attacks of the lumpsucker. 

* A«^n. ft Msg. Nai Hist. Dec. 1886, pp. 487 st ssq. 

t It is sufficient, under oidinaiy eiicUmstonoes, to tiy to push them off 
gujliid with a sdok to bring out tme clearly 

A'm,4tliag.N.Hist. Ser. 5. Fol.zviii. 6 
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Even in its larval condition the young Anctrrhicho^mfkM 
ca«y picy of the young Cyelopten. 

About the luiddle ol i!uiy a male Cyclopterus was found a 
shoit distance fiom low-watei inaik in a bioad runlet with htjH 
head cl<»sc to a mass of ova placi d on tlic seaward edge of a 
stone. The stream of »ca-watcr was so shallow as to leave the 
Slone paitly exposed, and u as quite iiHiifhcient to float the fish| 
winch was 11^ inches in length. Accordingly, for a cou« 
Biderable peiiod twice daily the devoted male had to lie in 
the lunlet on liis aide, a portion of his body, including the 
unpir opeirulai legion (m this position) being above water, 
irom the situation of the ova on the stone just described tha 
cunentof the lunlet flowed into the mouth of the fish, which, 
in the waira sun of June, must have* been less comfortable 
than under ordinaiy eirciirnstancos, a fact whicdi is at variance 
with the accidental ” theory formerly mentioned. The cool 
and ever-changing stream, however, sufficed for aeration, the 
movements of the hyoidean oppaiatus and the mandible, as 
well as the diiectiun of the stieani, causing a cunent over the 
upper as vrd\ as the lower bianchite. Thus, although tbo 
action of the branchial apparatus and the heart was occasion* 
ally a htilc huuied in the warm sun, no seiious effect ensued. 
For five or six weeks this faithful male was found at lo$|r 
water in this position, somttimes on one side and sometimes 
on the other. In order to test it still fuither Mr. Scharff 
removed the fish a couple of yaids fiom the eggs and placed 
it on a stone. It wriggled actively into Uie water, at once 
rushed to the ova, and assumed its former position with the 
snout almost touching the eggs. The same ensued wheu it 
was placed in the runlet at a somewhat greater dietanoei 
The solicitude of the males for the ova which they haveund^ 
charge was fuither illustrated by the occurrence early in May 
of a heavy sea, which swept masses of the ova from thelt 
positions all along the rocks. As soon as the sea becotue 
calm numeious anxious males, like pilgrims,” were seen by 
the laboiatory attendant (who had been familiar with the 
sites) seeking for their lost charges. Many of these masses 
of eggs were found on the beach, so that the statement if 
probable. 

As soon as the eggs were hatched the male was releasedi ^ 
and the young spread themselves over the rock-pools in dan 
neighbourhood in hmidreds. It is milikely, however, that 
they are dispersed by specially adhering to the body of the 
male, Uiough they quickly cling to anything and even to each 
other. Their home appears for some time to be the littoral 
region and especially the rook*-pooIS| and they are occasionally 
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tomA in conaiderablo tiumberg in August, when the larger 
caught with a hantl-nel measured about | inch, 
adhere to the l^lades of the tangles and otlier seaweeds, 
and in the mazes of these find tliat safety (from the ready 
application of tlieir suckers) which would be denied them iti 
the open sea. When caught in tlie tow-uet inshore it is 
generally along with floating littoral seaweeds with which 
theyimvo migrated. 

Besides the various shades of green which characterize the 
young Oychpferi Home are beautiiully variegated with touches 
of brown, while pale hands or »trcaks of silver, often sym¬ 
metrically arranged, give tlicm a shiking appearance. Others 
again arc dotted ovoi wltli black fKiints. On emerging from 
the eggs they swim actively thiough the water, the pectorals 
being Kept in lapid vibration, and they soon become jireda- 
ceous, attacking as they giow older the smaller forms of their 
own spi'cics as ucll as minute sida3 and other prey. The 
young examples caught in the lock-pools had fed on the 
abundant larval crustaceans, such ns larval Cirripedes and 
Copepods. The larval fin speedily becomes differentiated 
into the two doifials and the anal. The first dorsal lesembles 
at the tenth or twelfth day the other fins, that is it is mem¬ 
branous, as Mr. Thom[)8on, Piof. Alex. Agassiz^, and other 
observers have notctl, and Iuih six slender spines. The meta- 
monkhosis of lliis fin occurs subsequently. 

The period of spawning at St. Andrews ranges from 
February to May, and this year it was especially late, pro¬ 
bably from the severe and long-continued winter. The 
young captured during the first ten days of July therefore 
ahowed considerable vaiiation in size. A feature of interoat 
in regard to the fisheries is the fact that food-fishes and others 
ate extremely fond of the ova of Cyolopterus, Thus at the 
end of April about one hundred fine codling wore caught by 
the linem in St. Andrews Bay. off the rocks at Boarhills, and 
the stomachs of these were (listeuded with the ova of the 
iumpsucker. Even such small fishes as Yarrell’s blcnny 
{fiarelophua AsGanii) took the same food. Whether these 
attacks from without cause the hollows in the m^ses of ova 
(which resemble holes that have been scooped out) is unknown, 
but these are very common. Some perforations in the masses 
may have been due to their position over the apertures of 
jpAo/os cnspakL\ but the former hollows were produced by 
lOjllmr causes. 

The O^ohjpteri form no neatSj the ova being deposited chiefly 
on the sides of rocks and stones. They have been very 
abundant this season both amongst the rocks and in the 
a ftoc. Amer. Acad, of Arts and Sci, vol. xvii. p. 280, pi. iv. 
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oalmon-nets (in the latter especially in easterly galeS) Viwvu 
rendered the water muddyl; in one case, indeed, the net eotild 
not be pnllfd up off the east rocks, from the great weight of 
the captured lut^suckors (estimated at several tons), and it 
was ruptured. They are only used along with fish^offal for 
manure. 

Pennant’s observation with reganl to the tenacity with 
which an adult clings by its sucker to a pail full of water hss 
been found to be quite accurate. The whole can be lifted by 
seizing the fish, and a greater weiglit than 43 pounds (which 
was that of pail and water) could readily be raised in this 
manner. 


X.—On the Presmoe of Oleaginoue Spheres in the ToBt 
^ Teleostean Ova. By Edward E. Prince, St Andrews 
Marine Laboratoiy. 

Of the 9000 or 10,000 species of osseous fishes known to 
zoologists the eggs of not more than 80 have been obtained 
and determined. This comparatively small number indeed 
includes several species whose ova have been discovered only 
within the last twelve months by Prof. M‘Iutosh at 
St. Andrews Marine Laboratory, and are therefore new to 
science. Quito a large proportion of these eggs are chnrse* 
terized by the presence in the yolk of large refrmgent 
the so-called oil-globules. These structures have loaK ilOM 
familiar to embryologists, and they constitute a prottiii^ 
feature in those Salmonoids whose development is more oopt'^ 
pletely known than that of any other group of Teleostoans, 
Yet the significance and function of these bodies seems to be 
little understood, or, more truly, seems to be wholly misundeiy 
stood. Of coarse all fish-ova have oily elements in thi^ 
protoplasm, some cholesterin being constantly present with 
other fatty matters, in addition to myosin and the nsual 
vatives of albumin; bnt these elements, when they can 
detected optically, are microscopic, and, Wng distributed M 
minute vesicles all over the vitellus, strikingly differ ftma 
the large globules here considered. Mot only in size, but stk 
colour, situation, and relation to the rest of the ovum, 
almost certainly also in chemical oompoaition, these lai^ 
spheres are distinguished &om the microsocqiio fotty partied 
present in all ova. So well-marked and i^wuNMAeviatus apt 
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thme spheres that the species to which an ovum belongs maj 
often be determined at a glance by their aid. 

S^ck by their diagnostic significance, Agassiz and 
Whitman divided ]>elagjc eggs into two great divisions, 
those which are provided with one or more oihglobules and 
those which are not so distinguished Such a division has, 
however, little value, as the occurrence of these large globules 
is apparently most erratic—the ova of closely-allied species 
exhiWing the utmost diversity in this respect. Indeed the 
Ammcan observoi-s themselves describe an ovum of a Pleuro- 
uectid (Fseudorhombus oblongtia) showing a large oily sphere, 
a structure not present in the egg of any other species of 
flounder known to zoology. The ova of the Gadoids, too, 
are marked by the absence of such structun's ; yet a remark¬ 
able exception has been recently found at St. Andrews^ viz. 
the hitherto undoscribed jielagic egg of the ling [Molm vuU 
garia)^ w^hich exhibits a single oleaginous sphere of a pale 
green tint. Additional exceptions are furnished by the 
closely-allied freshwater species, Lota vulgaria (the oil-globule 
in which, as described by Van Harnbckc t» is almost precisely 
like that in the egg of the ling), as well as the eg^ of the 
American Broamiua J and Motella mmtela §, while the ova of 
HU other Gadoids at present known lack this marked feature, 
no large globule being present in the case of the cod, had¬ 
dock, whiting, bib, &c. Again, we find amongst freshwater 
forms that \he ova of the salmon, trout, and grayling have 
large rufous-tinted spheres enveloped in the deutopl^m or 
yolk, whereas in other forms which inhabit the same waters 
and deposit theii ova in similar situations, such as the pike ||, 
tench, roach If, &c.. no such globules are present. A classifi¬ 
cation of ova founded on the presence or absence of these 
spheres presents a strange medley—the two lists bruiging 
toother widely separated species and placing side by side 
flmes with pelagic and demersal ova, and most diverse fresh¬ 
water and marine forms. An undoubted specific value belongs 
to these spheres; but no generic or wider diagnostic signifl- 
cmtioe can be attributed to them. Certainly the interpreta- 
iions which the presence of these globules has hitherto 
teoeived are not only unsatisfactory, they are undoubtedly 

a * Studies from Newport Marine Laboratory.—‘XVL Dev. Oss. Hshes,* 
p. 8 (1885). 

t Ileoherobes sur I'embryologie des poissons osseux,'’ MSm. Oour. de 
f Anad. Boy. de Belgique, tome xl. p. 5. 

I U. S. Pish. Comm. Hep. 1882. p, 407. 

Q. &ook| Joum. Liim. Soc., ZooL vol. xviii. p. 298. 

E, B. Trimmj Month. Mierosc. Joum. voL ii* 1860, p. 188. 

Van Batnbeke, Iqo» ett pp. 2 and 13, ^ 
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erroneous. Eydcr attributes the buoyancy of certain pelagic 
ova to these structures, and, strangely enough, later observers 
have put forward the same view, notwithstanding the fact 
that the most familiar of Teleostean eggs, viz, those of the 
Salmonoids, possess such spheres in abundance^ and yet are 
wholly destitute of the power of floating. In a list of twenty^ 
two Teleostean ova without large globules, seventeen (or 
about 75 per cent.) are {)elagic. On the other hand, about 
twenty-four species of Teleostcans arc known to possess these 
globules, and fifteen of these are jKilagic, a proportion not far 
removed from that furnished by the list just named. In other 
words, the pelagic eggs without large globules arc about Ae 
same in number as those possessed of globules, so far as 
researches at present show; and to cxi)lam the buoyancy of 
floating eggs oy the presence of tliese structures is a manifest 
fallacy Moreover, large globules are present not only in 
demersal eggs which are littoral, i. e. deposited near shore, 
such as those of various species of Cottus^ Lipans. Gastro* 
Bteusj &c., but ova brought up from some depth show their 
presence also, an example of great interest being the large 
non-floating egg of Anarrhichas lupus^ which has been reared 
and studied at St. Andrews for the first time. From an 
examination of the ovaries of the catfish in February 1884 Prof. 
McIntosh concluded that the ova were deposited on the 
bottom of the sea f, and they have proved to bo so ; yet they 
exhibit a single refringent globule of large size of precisely 
the same appearance as the globules in the familiar ovum of 
CyclopteruBf which is deposited between tide-marks. It is 
plain that while these globules are of less specific 
than the remaining contents of the egg, as is sliown by iHm 
fact that they always sock the upper side, whereas the ger¬ 
minal area descends to the lower side of too ovum, yot mey 
do not produce buoyancy; nay, in demersal eggs these 
vesicles are even more abundant than in pelagic or floating 
eggs. Their function is plainly not hydrostatic. A second 
theory has been put forward by Van iJambeke, viz. that the 
globules have a nutritive function; and in speaking of the 
central elobule in the egg of the burbot (Lota mharie) he 
says;—“11 n’est p^ douteux que la gouttelette r&ngente 
centrale remplaoe ici les dldmonts nutritifs qui, chez la tanebe, 
vont s*accutnuler sous le gorme ” t. He adds this important 

* Vi^ Prof, M^Iutosb’s obiorvatioiw, * Nature/ vol. xxxi. p. 686; Aoa. 
filr Mag, Nat. Hist 11^, vol. xv. p. 4*% &c. 

t Ann. & Mag. Nat. Hist. Juno 1886, p. 482, and ^ Nature/ Juno 24, 
1886. 

( Op, (if p 6 
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statement:—Sur quelquos ceufs, j’ai vu une communication 
s’^tablir entre le germe et la gouttclcttc du globe vitcllin. 
comme si le germo allait puiscr k cette source de nutrition; ” 
and in the figure which he gives (pi. i. fig, 14) it is difficult 
to explain the existence of the column of protoplasm con¬ 
necting the globule and the germ, except as indicating a 
trophic function, unless the ovum were abnormal, which it 
most probably was. Unfortunately the ovum in question was 
not fertilize, and the subsequent fate of the globule was not 
ascertained. In studying the complete development of the 
ling, gurnard, catfish, and other forms at St. Andrews 
unusually favourable opportunities were afforded for tracing 
the destination of the globular bodies, and the evidence 
gained strongly militates against Van Bambeko’s theory that 
the germinal disc is nourished by them. Not only do they 
show no decrease in size and persist in tluj pendulous yolk 
for some after the embryo is liberated, but the actual 
position of the globules in the early ovum is unfavourable to 
Van Bambeke’s view. 

As already stated, the normal position of the globules is con¬ 
stant, viz. in the upper segment ot the ovum, at the vegetal 
pole, and they thoretbre occupy the region most distant from 
the germinal disc. In a small number of eggs, however, this 
is not the case, and a remarkable example descrilieil by 
Agassiz and Whitman * is the ovum of OoHus yrmnlandicusy 
in which from ten to forty globult*s arc more or less evenly 
scattered over the surface oT the yolk. This ovum, strange 
to say, is pelagic; whereas all other Cottoids, so far as known, 
have demersal eggs, and all alike arc abundantly suppliea 
with large oil-globules. A similar condition occurs m the 
ovum of Irachinus vipera —in which the oil-globules according 
to Q. Brook are scattered over the upper hemisphere of the 
yolk, and lie between it and the vitelline membrane ” or cap¬ 
sule T* The large globule in Lota vulgaris is central, but 
this position is very unusual, aud it is perhaps permissible to 
suggest that Van Bambeke may have mistaken the apparent 
for the real |} 08 ition of this body. The globule always rises 
to the wper side of the egg, and when me latter is on the 
stage of the miorosceme, unless by very careful manipulation, 
the actual position or the vesicle cannot bo made out. Viewed 
under the usual inicrosoopic conditions, the oil-globule in 
Motella^ Trigla^ Uolva^ &c. appears to be central, when in 
reality it is not so. Tne oU-glolmle in truth occupies different 


e * Studies from Newport Mot. -XVI. ]>evelop. Osa. Fishe-^/ p i, 
t 0. Brook, Jouru, Liiin. Sue., Zoul()g3% ' - ^ 


vul xviii, p, 274 . 
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•ituaticms in different species, occurring within the yolk tqass 
or outside it, in the penvitelline space, or rather in a fossa or 
pocket indenting the surface of the yolk. Examples of the 
latter condition arc afforded by the (Jadoid ovum studied by 
Utickel, and by Motella mtistela^ Lophiua piacatorivs^ Molva 
yulgariaj and other forms. Instead of being seated, however, 
in a depression or pocket lined by the cortical protoplasm of 
the vitellus, the large vesicles may lie within this protoplasmic 
layer, or rather in the albuminoiu matrix of the yolk. 

In QaatroateuSy LiparUy OottuSy Cyclopteruay and other 
demersal eggs the globules, which are very numerous, and 
collect together in a large group at the vegetal pole, are thus 
8un*ounded by yolk substance, which, however, has sufficient 
fluidity to permit tree movement, and the mass of vesicles 
may be made to traverse all parts of the inner surface of the 
yolk cortex, by turning the egg about in various directions* 
An interesting Amencan neTagic egg, Temnodon aaltatory 
which exhibits a single globule only, is in like manner im¬ 
bedded, and has appai'cntly shifted to a position immediately 
beneath the germinal disc in the figures given by Agassia 
and Whitman*. Professor M^Intorii has proved that the 
globule in Trigla gumardua does not occupy a position in the 
perivitelline space, as some observers have stated, but freely 
moves through the deutoplasmic mass. 

1 hough thus capable ot‘ transference from one region of the 
yolk to another, the normal position always is distal to tlm 
animd pole, and to this upper (vegetal) segment the globules 
iiivmiably return when the« rotated egg comes to rest. These 
vesicles in some ova seem to have less freedom of inovemesit| 
and appear to be imprisoned by the surrounding matrix. 

Thus E. Van Beneden speaksas followsof theovum examined 
by him The animal pole was always directed dowtiwar<ki, 
the vegetative pole upwards. 1 ascertained that in my eggs 
the position of the oil-drop was unite constant. It is always 
placed eccentrically, and inv^mbly occupies a position in the 
vegetative hemisphere, but is immersed in the albuminoid 
substance which sunounds it on all sides. I have in vain 
endeavoured to explain to myself this fact by some pecnliairity 
of structure in the protoplasm. 1 entirely failed to discover 
any trace of filaments connecting the oil-drop either with the 
surface of the vitellus, or with the germinal aisc if t»*y 
be noted that the pseudopodial thre^ here referred to have 
been seen in, Qaatroaieua ap%nachi€i.Xy G. amleaiu$y (?. pien- 

* Newport Mar. Lab—XVI./ plate iv. figa 1 and % 

+ E. Van Bfmeden, Quart, Joum. "MSer, 8ei. vol aviii* p. 44, 

I Ann. & Mag. Nat Hist 1886, vol. xvi. p. 49S, 
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gitiua^. Tinoa vulgaris f* &c. In the salmon the globules 
are held in position by tac coherent granular cortex of the 
vitcllus; they are not, however, merely free vesicles de¬ 
fined by the surrounding matrix, but, as ilis notes, sind je 
von eiuer Hiille protofuasmatisclier Substanz umgeben’*}. 
This enveloping coat is well seen in the gurnard^ and it in¬ 
creases in thicKness as development proceeds, being very 
uneven and imprisoning many small colourless vesicles, pre¬ 
cisely as His figures in the case of the ovum of the salmon 
&c.§ 

Van Beneden has omitted to show any definite layer, and 
Lereboullet does not indicate it in tlie ovum of P&rca (|, 
though it is improbable that in cither case the globule is 
destitute of the limiting layer present in other forms. His 
figures, in the plates just referred to, connected and isolated 
globules in the eggs of tfie salmon, trout, and grayling, and 
discusses fully the character of the coherent granular proto¬ 
plasm which clothes them % 

The precise chemical nature of these largo globul’S is still 
involved in some uncertainty. That they are of an oleaginous 
nature cannot be doubted, though it is scarcely accurate with 
E. Van Beneden to describe a sphere of this kind as a drop 
of oil or fat,” for the investigations of Professors His and 
Micscher show its composition to be that of no known fat 
If an ovum of the gurnard, for example, be treated with 
osmic acid, the minute vesicles scattered over tlie vitellus 
stain very rapidly and deeply, whereas the large globule is 
coloured slowly and more faintly—proving the former to be 
more emphati^lly oleaginous than the klter. The large 

S lobules exhibit a more or less brilliant transiucency; they 
oat in water and are soluble by ether, though, according to 
Micscher they reveal no more than a trace of phosphorus. 

Their composition, while closely allied, is not identical with 
iliat of any of the fats, and they may best be associated with 
those remarkable derivatives of mbumin, the lecithin-group. To 
that group His, indeed, refers them, though he confesses that 
strictly their nature is undecided. The association of these 
spheres with lecithin is a matter of extrema interest, for 
lecithin is a substance always present in cells of ova under 

e mi. Trsas. vol civil (1867). 
t Van Bamheke. eU. p. 2, sm plate i. fig. 2, 

I His, Untmuch. ilber das Ei und die Entwickl, bei Knochenfischeoy 
1878, Pi 7. ^ 

§ Op, cit Taf. L figs. 1.8,4,6,11, and 12, and Tef. iv. fig. 88. 
j| LmhoaUbt, MCm. oes. sav. Strong, t. xvii. p. 460, and plate iii. 
figs. 8,7, and 8. 

^ cit, pp. 8,7. e* 7^ 
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developmental conditions. May not this fact throw light upon 
the significance of these globules ? Wc have seen that their 
presence cannot be explained by resorting to a hydrostatic 
function, and there are great difficulties in the way of the 
nutritive theorJ^ Is it not possible that they may have some 
ancesti'al significance? The distinctive coloration they ex¬ 
hibit is an interesting point, though it can give no aid in the 
matter. Nevertheless it is remarkable that the orange tint 
of these spheres, in the ovum of the Salnionoids. is jirecisely 
that which distinguishes the oily matter in tlie muscular 
tissue of the adult fish. The flesh of the common mackerel, 
the Spanish mackerel, and the gurnard, not to mention others, 
is regarded as somewhat oily, and the ovum of each of these 
fishers exhibits a large globule. The oleaginous matter in the 
flesh of the last-named fish is of the same', tint as that of the 
sphere in the ovum. The globule in the ling is of a pale 
green huej and in the allied form, the burbot, Van Bam boko 
describes it as trhs-rdfringente. d’une tcinte Jaundtre 
The globules in the fifteen-spined stickleback, and in certain 
Cottoids, are of an amber colour, but in many forms (e. g. Cgcio^ 
pterus, CottuSfMoieUa,&c,) they arc almost perfc(*.lly colourless, 
xhese features arc of minor importance, nowever, compared 
with the fact that in the ova of so many species of Teleosteans 
large spheres of a substance closely connected with the lecithin- 
group should occur. Lecithin is peculiarly active in all 
embryonic development, and the possibility is suggested that, 
though the matter constituting those globules may be dispro¬ 
portionately largo os compared with tlie volume of the vitel¬ 
line mass, yet it was not alw^ays so. That the yolk-matter 
of the Teleostean ovum was once greater in bulk than it is 
now, is (in accordance with Balfour^s view f) an accepted con¬ 
clusion. If as the vitelline mass diminished the lecithin or 
similar fluid did not decrease in the same degree, globules 
would be formed precisely as we find them in so many Telo- 
ostean eggs. The amount is more than the necessities of 
development appear to require; and thus we find that during 
the growth of the blastoderm, and during the early stages 
of the embryo^ these superfluous elements are not utilized and 
do not appreciably decrease in volume. They arc enveloped 
by the blastoderm, and in the liberated embryo generally 
occupy a posterior jiosition in the diminishing yolk, on the 
vejitral surface of the young fish. Finally they disappear in 
the last stages of larval life by absorption; but up to that 
point retain the character of redundant and superfluous ele¬ 
ments in the deutoplasmic mass. 

♦ Xof. ett, p. 5. t Joum* Anat. and Phys. vol. x. p. 661, 
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XI* —Description of a new Gecko of the Genus Ncphrurus. 

% G. A. Boulenger. 

Nephrurus pldtifurus, sp. n. 

Head largo, oviform, very distinct from nock ; snout as long 
as the diameter of the orbit, or the distance between tlie latter 
and the ear ; loreal region and forehead concave; ear-opening 
a vertical slit, measuring two fifths tlie diameter of the orbit. 
Body and limbs as in A. asper^ but the j)almar pads far less 
distinct. Vertex and occiput with juxtajmsed rough 8ul)coni- 
cal tubercles of subequal size; only four of these tubercles 
across the middle of the interorbital space (ten tubercles or 
granules across the same rcg*ion in N. ai^xr): snout with 
smaller keeled granules; loreal concavity minutely granulate ; 
temples finely granulate, with equidistant, round, rough tuber¬ 
cles j u])per eyelid without conical tubercles; rostral as broad 
as mental (nearly twice as broad as mental in A. asper) ; 
seventeen upper and about as many lower labials; no chin- 
shields. Body and limbs finely and uniformly granulate inte¬ 
riorly, more coarsely above, where the gianules are intermixed 
with numerous isolated, conical tubercles; gular region granu¬ 
late, w ith slightly enlarged tubercles on the sides. Tail half 
as long as head and body, depressed, as broad as the body, 
attenuated at the (md, which bears a globular knob; the upper 
surface of the dilated portion of the tail with transverse series 
of conical spinose tubercles: eighteen transverse grooves are 
distinct on the upper and lateral surfaces of the tail; lower 
surface uniformly and finely granulate. Pale brownish above, 
with three angular brown cross bars on the neck and shoulders, 
and two similar ones on the sacrum, separated by naiTowcr 
wliitish interspaces; border of the eye, and a spot in front of 
and another below the same, wdiilish ; a brown horizontal spot 
in front of the cy^ below the white spot; some of the enlarged 
dorsal and cauclai tubercles whitish; lower surfaces whitish. 

millim. 


Total longth. 87 

Head. 20 

Width of head. 15 

Body. 39 

ForeUmb. 25 

Hindlunb... 30 

Tail . 28 


A male specimen, from Adelaide, presented to the Natural 
History Museum by the llev. T. E. Lea, 
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Species end localities tliiis labelled are added to the oiigioal list in MacAndrew*a own handwriting. 
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one valve. I Philippines. Possibly correct, bat differing widely from 

^ the tj^cal form. 

j Indian and China Seas Lport E»-. I cannot separate rctdula, Kee\e, from thi$ 
1 sington. Bourbon.] species. 
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rnred in Reeve (Conrfi. Ic. vc^ xviL^' 
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XIII.— A neto Form of Freshoater Owlenterate. 

By Dr. M. Ussow^ 

[Plate IV.] 

The parasite of the eggs of the Sterlet, first described by P. 
Owsjannikow f aiul somewhat later by O. Grimm J, consti¬ 
tutes only a stage in the development of a Hydroid organism 
living free in tlio Volga. 

Although the form of the body, the mode of life, the deve¬ 
lopment, and the anatomical structure of this animal indubit¬ 
ably indicate its coelcnteric nature and approximate it to the 
Ilydroinedusm, the generic characters of the latter apply so 
little to our organism, that it appears not unadvisable to give 
it a new name, and I will call it Polymdium hydrijorme* 
Since March 1884 I have occupied myself with the investi¬ 
gation of this form, and I am preparing a large memoir for 
the press: at present I shall only notice in a few words the 
anatomical structure and the more important vital pheno¬ 
mena of this peculiarly interesting animal. 

As regards its mode of life and development, we meet with 
Polypodium in three stages, namely;—1, as a parasite in the 
eggs of the Sterlet [Acipenser nUhenu$)f in the form of a 
cylindiical. spirally-twisted tube, furnished with numerous 
lateral buds; 2, free, frequently dividing, provided with 24, 
12, or 6 tentacles; 3, as I suppose, as a sexual animal. The 
transformation of the free-livii^ into tlie sexual form has not 
hitherto been demonstrated (September 1885),notwithstanding 
the successful culture of the animal in the aquarium i 1 must 
therefore speak of it h^othetically, basing whi^ 1 have to 
say upon tne first two aevelopmental stages. 

As regards the disease of the eggs of the Sterlet, we may 
remark as follows;—1. The number of infected fishes is to 
that of the healthy ones as 2 :10. 2. Tho disease is depm* 
dent on the age oi the animals^ and in large &hee of 50^70 
centim. in length we find diseased ovaries more frequently 
than in fishes of 20-25 centim. 3. Sterlets which have l^n 
long kept in fish-barges harbour more parasites than freshly 


• Traaslsted by W. S. BaQae, from the ^ Uorpholoiriiohes 

Jahrbueb/ Band xli. pp. 137-158. 

t Arbeiien der dntten ruanacheu NaturforscherversammlnDg la Kkw ** 
(ref. in Zeitichr. f. wiaa Zool. Bd. xxii. p. 2U2), < Mdlantfes molo^uee 
de TAcad. desScL de Bt. PStersb./1371. 

1 * Arbeiten der Natiirforeclierg^dldchafi in Petsribt»ig/ 1878, Tafc if. 
(Mfttcrialien zur KenntniM d. niw. Oiganismen, 3. JdsMrtatioii)* 
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captnrod ones. 4 Light-colom^ed ovaries (ova with light- 
coloured yolk) are more subject to the infection (the colour of 
the yolk depends not so much upon the age as upon individual 
peculiarities of the Sterlet) ; in yolks containing much fat 
and of a yellowish-red colour the parasites live only for a 
short time and then succumb. 6. Those fishes which arc 
brought from lower down the Volga are more infected than 
those of this part JTKasan]. The disease prevails most strongly 
(luring four or nve months, from August to January, and 

E erhans also rather longer, as in May still young secondary 
uds nave been found along with perfectly developed larvie. 
No external symptoms of disease are perceptible in the 
Sterlets j and even an infected roe is in no way distinguished 
from the normal one upon a superficial examination. This is 
due to the fact that our parasite lives in the interior of the 
ora, and at the commencement of this phase of development 
remains nearly motionless. The picture changes, however, 
after the ovary has arrived at fuU maturity, and the com- 

E letion of this developmental stage of the parasite, both 
api>ening in most cases at the same time, the end of April 
and ill May; the chorion of many infected ova, stretched by 
the parasite, which is at this time full-grown, bursts prema¬ 
turely, t. s. before the Sterlet has spawned, and the roe is 
then in places traversed by a whitish slime, consisting of dead 
and partially macerated Polypodia^ for the latter must pass 
directly from the ruptured (morion into fresh water in order 
that they m^ continue to thrive. Infected ova of 3-4 millim. 
in diameter ♦ are at first in no way distin^ished from healthy 
ova either in the structure of their cnvelopeB or in the nature 
of the yolk, or in their relation to the blood-vessels. They 
dHFer from the healthy ova by their diameter being 1-2 
millim. greater, and on careful examination strike one the 
presence of a spirally-running band with undulated edges 
over the whole surface under the envelopes, through which it 
shows milk-white (PL IV. figs. 1,2). By this means the whole 
structure to compare it with something, reminds one of a 
marble Easter«egg« With an advanced development of the 
parasite the colour of the yolk changes to dark brown, which 
IS caused by the intermixture of minute granules, secretion- 
products of the ectodermal cells of the parasite. 

The y()imgest stage observed by me in the development of 
the parasitic form (A) of Bolypodmm hydrifmne constituted a 

* X have found no psraiiies in smaller, and therefore vounger, ova. It 
Is to be supposed that the parasites in the young sti^ live free and only 
get into the ova of the Sterlet long alter these have ISegun their develop- 
meat. 
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cylindrical, hollow, and cnecal tube (PL IV. fig. 3), 15-17 
millim. long and 1^-2 millim. in thickness, which was covered 
on the snr^e with primary buds (a). 

The walls of this tube consist of a single layer of ectoderm 
and a single layer of endodorm. Even in the youngest devo- 
lopraentaf stages we observe also over the whole body be¬ 
tween these two layers,but more closely applied to the octoaerm, 
some elongated fusiform cells; they form a unitary muscular 
layer, which in further growth becomes sharply marked—the 
mesoderm. 

Simultaneously with the advancing formation of a muscular 
lamina, the cord-like body, alternately contracting and extend¬ 
ing itself in the direction of its length, twists itself into a 
spiral (of three or four turns). This surrounds a central yolk- 
inass, while a few yolk-globules pass to the periphery of the 
ovum through the turns of the spiral, and take their place 
between the chorion and the primary buds; The spiral turns 
follow the long axis of the spheroidal ovum of tlie Sterlet. 
The primary buds upon the body of the parasite, which has 
neither mouth nor aims, have at first the appearance of not 
very strongly marked rounded swellings, which, by the con¬ 
striction of their base at the body of their bearer, gradually 
become distinct and acquire a pyriform shape. The axial 
cavity of the general bearer is then continued into the spacious 
cavity of oaim bud, the delicate walls of which form a con¬ 
tinuation of the three cell-layers, the eeto-, meso-, and endo- 
derm. 

Soon after the pushing out of the buds there appears upon 
each of thorn a slight furrow, which gradually aeepens and 
effects the division of each of the primary buds into two like¬ 
wise pyriform bodies, the secondary (fig. 4). These^ in 
the sequel, become developed into trae-living forms (mothers)* 
Each eight swiondaiy, representing four wimary buds, takes 
part in a complete spiral turn (4xS ob 8^, at tne same time 
they bend at an angle to one another during the twisting eff 
the general support (sfofo^), aud place themselves all on ouo 
side of the stolo. The side of the parasite which is free from 
buds is turned towards the centrm yolk-nucleus, while the 
upper parts of all the thirty-two buds are turned towards the 
peripheral yolk, or the chorion. 

Upon the upper part of each secondary bud there is also a 
slight furrow, which, however, does not penetrate deeply, bttt 
only indicatively divides the cavity of the bud into a right and 

^ I shall make uee of this designation, although, sa wUl he seen here¬ 
after, this part doss not represent morpnologioaUy S stolo sms, strict ; I 
choose the expression merely for convenience. 



Form of Freghwater GmlmteraU* IIS 

a left half. The direct union of this cavity with the axial 
cavity of the common support takes place through thepeduncle 
of the bud. which diminishes in size at this time. By trans¬ 
mitted light the common support, as well as the buds, appears 
perfectly transparent; by direct light, as already stated, milky 
white with a bluish tinge. The cavity of the buds and the 
stolo is filled with a fluid which coagulates on the applica¬ 
tion of reagents. In this phase of development the endo- 
dermal cells appear in sections distinctly contoured, with a 
readily recognizable large*, nucleus; their protoplasm is 
transparently granular, and permeated in the part turned 
towards the bud-cavity by a great number of vacuoles, side 
by side with which yolk-globules are to bo found here and 
there in small numbers, lu the ectoderm, which is in contact 
with the yolk, on the contrary, all the cells are filled with 
yolk- globules. The latter are taken up by the ectodermal 
cells mrectly and without first breaking up. In the wall of the 
stolo opposite to the buds, and turned towards the central yolk- 
nuclcus, tlie ectodermal cells are just as transparent as those 
of the endoderm and contain no vitelline globules. 

From this it follows that in the vermiform organism 
parasitic in the ova of the Sterlet and investigated by me, 
the process of nutrition which is more and more actively 
carri^ on during the gradual growth of the primary and 
Bceondaiy buds, is exclusively performed by the ectodermal 
cells of the buds, the vitellus oj the ovum^ which is energetically 
incited by the latter^ penetrating through the endodermal celts 
into the bud^cavity^ where it collects tn the form of reserve 
nutritive materiaL 

The development of the buds concludes with their most 
complete possible separation from one aaotber and with the 
api^rance of tentacles. 

The upper part of tlie secondary bud, with the above-men¬ 
tioned shallow groove, represents the lower aboral end of the 
future free-living form; and the furrow running parallel to 
long axis itself indicates the direction of me plane of 
division which in the sequel halves the free-living generation, 
the mothers,*’ 

Twelve pr6vioualy**forming tentacles, six on each side of 
the bod, in the neighbourhood of its peduncle, as well as 
the other twelve secondary tentacles^ likewise appearing 
above, six on each side of the longitudmal groove, are deve«^ 
loped with the co-oporeMon of all the three celUlayers the 
bud (but especially the mesoaerm}. They grow from mthout 
inuHsrds into the cavi^ of the bud, in tlie fashion of intro¬ 
verted glove-fingers (fig. 4). 

Ann. dh Afag. N. Mist Ser. 6. Vol xviii. 8 
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Of die twenty-four teutacles (fign. 7 anil fe) "“'f®' 

qacQtly become differentiated (four above, I'.-IVana two 
on eaeh aide of the bud, l.-IV.) as shorter, but at the aarao 
time stouteri protractile tentacles, clavately culargw at tne 
end, whicli I shall name feelers (SenJctaster). At their 
extremities they are provided with numerous urticatmg 
elements, developed in special cnidoblasts, and they have t le 
appearance of filiform, clavate, simple stmetures without any 

special armature, . ^ • u 

The other sixteen tentacles are placed in pairs symmetricluly 
on the two sides of the bud; they are thinner, but consukr- 
ably longer than the feelers. Further on, in the descrip¬ 
tion of the free-living mother-form, the different functions 

of these tentacles will be mentioned. • u a . ♦ 

At the commencement of the spawning-season, in the tirst 
half of May, a great part of tire buds have already turned out 
die tentacles (fig. 5); but it is to be noted that even on the 
buds of the same stolo this process by no means takes place 
simultaneously. This delay in the development may fre¬ 
quently be observed in the whole of the infected oya of ^oe} 
tlicn the parasites Ixjcomc soft and apparently 
colour in this case passes into a greenish tint, while the 7^**^ 
surrounded by them acquires an abnormal yellowish-rea 
coloration. The period at which the tentacles are everted 
forms a turning-point in the existence of our animal, r rom 
a sluggish parasitic form enclosed in a narrow space within 
the envelopes of the ovum of the Sterlet there originates mi 
active generation; tlie stolo with the well-developed buds 
begins to move, and in consequence of this there frequently 
arises, even in the interior of tiie Sterlet before spawnings the 
possibility of a rupture of the egg-membranes, which wo very 
thin at this time, and of the liberation of the parasite* To 
this liberation* however, the friction of the Sterlet during the 
spawning, ana in fact the whole spawning-process, is particu¬ 
larly fisivotirablC/* « 

Whilst at the beginning of its development, residence m 
fresh water, even of short duration# was destruction to the 
parasite, it cannot now develop itseli further without water* 

If we examine an infected ovum during the spawnmg- 
period, we no longer find any yolk in it outside the p^asite, 
Wt instead of it tlie remains of a brown oxcretion-product of 
the animal, and the whole of the yolk not assimilated by the 
buds has passed into their interior space, by which a change 
of their colour to yellowish is produced. 

In the course of a further sojourn of twenty-four hours in 
the water, the eutii’e stolo breaks up into thirty-two pieces, 
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corresponding to the above*mentioned thirty-two buds. The 
separation of the thirty-two parts of the parasite generally fol¬ 
lows a regular course, i. c. the complete spiral turns (each con¬ 
sisting of eight buds) first of all separate; these small chains 
are then successively halved, so that we get pieces representing 
four and then two buds, and then finally thirty-two isolated 
individuals. 

Soon after the appearance of the secondary buds these in 
growing change their rounded pyriform shape, become angular, 
and acquire the form of two low trapezia with their bases 
placed together and resting u|)on a cylindiical pedestal (the 
peduncle). The anterior or upper trapezium, with the 
longitudinal groove (the upper division of the bud) which 
bears the twelve secondary tentacles, corresponds, as I have 
already remarked, to the aboral extremity ot the future free- 
living form (mother). The hinder or inferior trapezium, on 
the other hand, which rests upon the cylindrical peaunclc (the 
lower part of the bud) and which bears the twelve primary 
tentacles, becomes the oral end in the free-living generation. 
After the bYeakiug up of the stolo, the peduncle and a part of 
the stolo itself are converted into a movaolo proboscis, with the 
buccal orifice, which afterwards breaks through, at its cx* 
tremity. 

On examining serial sections of an individual already 
separated and furnished with external tentacles, we observe 
considerable alterations in all the three lajrers of the body- 
wall. No longer containing any yoHc-particles, the cells of 
the ectoderm are quite transparent, and divide rapidly parallel 
to their radial walls; at the same time they rise at the surface 
of the body into folds, so that this, in consequence, appears 
wrinkled. However, neither at this time nor at a later 

E eriod does this lamina appear composed of more than one 
fcyer, but always ^yly foldccl. Here and there cells of the sub¬ 
jacent mesoderm protrude from it and push their wav into the 
ectoderm; these cells contain urticant elements. This cha¬ 
racter is presented ve^ distinctly in the tentacles, and 
especially in the extremities of the feelers. The mesodermal 
cells not only serve for the construction of the longitudinal 
muscular fibres, but, as it appears to me, they also furnish the 
cmdobtasts, which penetrate into the epithelial covering of 
the body. The muscular layer consists of spindle-shaped 
cells with very sharply contoured nuclei, and is closely applied 
upon the ectoderm. The adhesion of these mesodermal cells 
to the ectoderm is, as I have already remarked, not percep¬ 
tible in the first stages in the primary buds ; ber^ they are 
rather isolated. 


8^ 
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About the time of the breaking up of the stolo the umscular 
6bre» have acij^uired the appearance of broad, thin, very con¬ 
tractile, smooth muscular bands, with thin edges touching 
each other. 

Further in we come upon the unilamellar endoderm* 
Nevertheless we observe between the endodermal cells, which 
are rendered very turbid by the deposition of yolk-particles, 
and the muscular layer, an interspace which is constantly 
becoming more sharply marked. Tliis fissure, which narrows 
by the application of reagents and which extends to the 
extreme tip of the tentacles, is filled with a clear fluid; the 
latter is traversed by a fine web of anastomosing protoplasmic 
runners of the endodermal cells. During contractions of the 
body and tentacles the lumen of this fissure becomes smaller, 
which would indicate that these runners of the endodermal 
cells are themselves also contractile. 

At the commencement of my investigation 1 was inclined to 
regard the above structure as a kind of supporting lamella, 
until I subsequently convinced myself that such a thing does 
not exist in our animal. 

Jn the interior of the endodermal cells we find, besides their 
large nucleus, many yolk-globules, and, further, a quantity of 
dark-brown particles, which I would regard as a product of 
the decomposition of the latter. 

It has already been remarked that during the breaking up 
of the stole all the bud-cavities arc filled with yolk, and that 
this passes through the ^ectoderm into the bud, for there are 
no openings in the w’all either of the buds or of the stolo ; and 
a further proof of such an immigration of the yolk-globules is 
furnished by the circumstance that in ova with developed 
Polypodia furnished with everted tentacles no yolk is to be 
met with outside the parasite. Con$eauenilv the nouriehment 
0 ^* the hud$ individualized after the oreoking^up of the stolo 
%s eff^ied at the expense of the yolk (sontainea in their cavity^ 
andthis cavity may then, especially after the breaking-through 
of the buccal aperture, be designated the gastral cavity. Its 
diverticuluj which are at first broad and then narrowed 
conically, traverse the tentacles to Hmr tips. 

I’hus, to summarize what is stated above, we have in PoZy- 
podium hudrifbrme a vermiform body (A) on which are formed 
first of all primary buds (a), and then from these secondary 
ones (2»), and which after five or six xnonths of parasitic exist¬ 
ence breaks up into thirty-two hydriform organisms, living 
free in the Volga, 2 millim. long and 4^ milBm. broad, fur¬ 
nished with twelve lateral and twelve infofior tentacles, 
whence the name Polypodium hydr\/brme. The body-wall 
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consists of the ectoderm and muscular layer, while the endo- 
derm forms the wall of the paired cavities, which extend into 
the tentacles and communicate with the surrounding medium 
through the buccal aperture, which is situated in the middle 
of the upper part of the mobile protrusible proboscis. 

As the development of the Polypodium does not conclude 
with the form above describe^L W'e may, with reference to its 
relations to the ftdlowing, likewise free-living, generation, 
designate it as the mother^form ” (B). The mode ot 
increase, however, still (and apparently for a long time) con¬ 
tinues to be asexual, and when it becomes sexual subsequent 
investigations will probably sliow, as 1 have not succeeded, as 
already stated, in discovenng the sexually mature form. 

Unaer normal conditions the mother-form (B) provided 
with twenty.four tentacles (figs. 7 and 8) produces two 
dauglitera by regular division, i. e. halving fB , figs. 9-11), 
eacli with twelve tentacles. These then divide farther, each 
giving oiigin to two different grandchild-forms fB*'* aud 
tigs. 12, Id), each of which has six tentacles, wnich in both 
forms of the last generation attain different lengths 

This is the ordinary course of increase ; but, as subsequent 
observations liavc shown me, it does not remain stationary at 
the grandchild-form ; but not only the two grandchild-forms, 
but also the daughter-generations, again reproduce the mother- 
form or grandmother-form (B) by rapici growth and new 
formation of the deficient numtler of regularly arranged 
tentacles (figs. 14, 15)* This is evidently not sufficient to 
produce the numerous progeny of the primary form (B), for 
by the cultivation of the free-living animals I have collected 
indubitable facts which prove that the second form with 
twenty-four tentacles, originating by the new-formation of 
tentacles just mentioned (which I will designate «B}, divides 
again and produces a second daughter-generation («B^) and 
a second grandchild-generation and aYS^h), It is remark* 
able, however, that the last generation again consists of two 
forms, one of which is smaller and has shorter tentacles than 
the other. 

As each of the thirty-two buds (i) of the common stolo (A) 
divides further as the free-living form (B), we obtain as the 
final result of this division from each stolo about five hundred 
great-grandchild forms (s^B^ and «B*5). 

In comparison with the slow process of development of the 

* It may he remarked here that the best means of fixing the teatades, 
which react to the aUahtest irritation, Is the oocaine solution quite recently 
reooinzuendcd by Prof. Kichard (Zool Anseiger, no. 100). uy means o( 
this we obtain preparations very true to nature. 
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secondary buda {b) the increase by division of the free gene¬ 
ration takes place very rapidly. The forms B and appear 
on the second or third day, and then, after a short delay, the 
form «B appears on the fifth or sixth day. The'last genera¬ 
tion that I obtained (aB^ and aB'-^A) appewed on the tenth or 
twelfth day. This form remained constant during from eighteen 
to twenty days; but it is not impossible that under more favour¬ 
able circumstances * it again rei)eats the mother*form, and 
thus would furnish a third mother-generation (/JB); this, 
however, is a mere supposition, proved by no facts. Be this 
as it may, it seems to me that the facts collected by me indi¬ 
cate that the future sexual animal is to be sought in the 
grandchild-form bearing six tentacles, and that all the other 

? fenerations described may be called nutritive and nurse 
brms f. 


Viagram to repreeeni the gradual increase the different 
generalions of Bolypodium hydritorme. 




JPmoB . . . 

f - — - ^ 

uB^ . . aB' 


aB»»03B.,.)P 

The power of replacing lost parts of the body is developed 
in a very high de^ee in our animals; it is to be observed 
most distinctly in the region of the tentacles. These, for 

* Notwithfitandiag the constant change of water by a stream in my 
aquaria, we could not succeed in keeping all the described forms alive 
longer than throe weeks. Nourishment was apparently etieoted In the 
normal way by spores and Inlhspria; but nevertheless there was a want 
of some condifions which I have not yet been able to mi^e out, 

t If my supposition should prove correct, the whole cycle of develop* 
ment of hily^ium hydriforme may be briefly expressed graphically 
the following way 

A-^arB-0 (f. s. oB*, B—A. 

From the hypothetical sexual form C originates the larva P, which 
penetrates into the ovum of the Sterlet and then bfcraes Converted into 
Ihe parasitic form A. 
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example in the form B, may all be replaced by new onca, 
which sprout forth in the same number, of the same structure, 
and at the same place as the old ones. Thus, for example, 
the tentacles of a Polypodium in stagnant and somcwliat 
tainted water die off and become macerated down to their 
roots. We have only to place an animal thus mutilated (the 
generation is of no consequence) in fresh flowing water in 
order to see how, within only a lew hours, small tubercles are 
formed in the places of the old tentacles, and these in three or 
four days grow into tentacles nearly of the normal length 
(five or six times the length of the body). During this process 
of reproduction of new tentacles the body proceeds to divide; 
thus, for example, a mother B and even «B divided, after a 
liorseshoe-ehaped constriction, into the daugliter-forms and 
with twelve tentacles. 

I pass now to the description of the external form and 
fltructin*c of the body in the mother-, daughter-, and grand¬ 
daughter-generations. 

1 have already shown that, parallel with the gradual deve¬ 
lopment of the parasitic generation, the pyriform body of the 
secondary buds (b) acquires a trapezial form by flattening in 
the transverse axis, with a groove at the upper and a peduncle 
at the lower end. 

On the breaking up of the stolo the liberated buds, by the 
deeper impression of the transverse furrow, acquire the form 
of a horseshoe, the two arms of which terminate in cubical 
enlargements. Provided with a small fragment of the stolo 
mid at first with a common peduncle, the buds, which separate 
in pairs, after definitive isolation acquire a conical proooscis 
with a transverse buccal fissure. Upon each of the two sides 
of the horseshoe theie originate twelve tentacles, three pairs 
on each of the shoulders and three pairs at the free extremities 
on each side of the furrow (^=»24). The tentacles in each 
of these four regions of the body roav be divided into a pair 
of feelers and two pairs of radial tentacles* I employ 
the latter expression for the sake of brevity ; they originate 
with a common base and diverge radially, and are thmnor, 
longer, and much less sensitive than the feelers, which bear 
tietUing battc^i^ their extremities* 

After the division of the mother-form each daughter acquires 
half the tentacles 12)* In tlie same way there come to 
each of the grandchild-forms, after the division of the daughters, 
six tentacles two pairs of radial tentacles, and one 

e ir of feelers. Thus we obtain from each side of the 
rseshoe-sliHpod geneiatioii B a form and this again 
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divides into two The proboscis with the bnccal aperture 
takes part in all these halvings, the buccal fissure beinjg; 
halved by longitudinal partitions (walls of the proboscis 
itself). 

The radial tentacles serve our animals chiefly for locomotion 
and for grasping, whilst the feelers may rather be regarded 
as offensive and defensive weapons. Jointly they support the 
body in the vesting state upon the bottom of the vessel, so as 
to produce an appearance as if it stood upon stilts, when the 

S roboscis with the buccal aperture is placed at a considerable 
istance (5-6 millim.) above the bottom (fig. 11). From 
time to time one or other of the tentacles bends, bringing its 
extremity to the buccal aperture, when the lips, by very 
appropriate movements, strip off the mucus and with it spores 
and other micro-organisms (Infusoria, and frequently also 
Rotatoria) stupefied by the urtieating elements. In the forms 
B and the coordination of the movements to one another 
upon the opposite sides of the bo<ly is generally well marked and 
the equilibrium is lost (thus, perhaps, favouring the separation 
of the halves of the body), especially upon external irritation, 
only during the process of division into two new individuals. 

Without entering here into a detailed description of the 
histological structure of the free-living generations, I will at 
present only remark briefly as follows :~ 

1. The ectoderm ajinears more strongly folded on the sides 
and lower part of the Tbody; between the ectodermal elements 
rather elongated cells are to be observed, which are produced 
into capilla^ bacilli projecting beyond the surface of the 
ectoderm. To all appearance we have here to do with sense- 
cells; they are met with most numerously at the inferior 
furrows. 

At each side of the buccal aperture two rounded cell-aggre¬ 
gations are observed in the proboscis at its passage into the 
body, consisting of larjger elements than the ectodermal cells. 
Their structure, I think, justifies our interpreting them as 
ganglia. Whether nerves are also present, perhaps forming 
an oesophageal ring, is unknown to me at present. After 
living freely for two or three days, and the complete assimi¬ 
lation of the yolk-mass contained in its interior, the body <rf 
the Polypodium acquires a light greenish colour, due to 
pigment-granules which are suspended in the protoplasm of 
the ectodermal cells. 

2. The endodeurm likewise forms an enlargement at the 
aboral end of the body at the sides of the transverse furrows 
(esnecia.lly in the mother-form B). In the region of the 
proboscis also there ris a small annular fold, whmh projects 
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freeljr into the internal Bpace^ and perhaps constitutes a primi* 
tive infundibuliform stomach-tubc. In the formation of the 
buccal opening the endoderm passes directly into the ectoderm. 
On passing into the tentacles and in their further course in 
these the endodermal cells coalesce here and there^ in conse¬ 
quence of which the lumen becomes very indistinct. A 
similar intimate union of the endodermal elements occurs also 
in the large interior spaces (two paired lateral gastral poaches) 
of the generations B and 

3. The mesoderm^ which runs between the ectoderm and 
entoderm in the form of a muscle-fibre layer scarcely percep¬ 
tible in transverse sections, is strongest in the prolioscis and 
at the points of attachment of the tentacles. At the transverse 
furrows of the aboral end of the body, on the other hand, the 
muscle-fibre layer appears to be rudimentary. These condi¬ 
tions are brought about by the altered mode of life of our 
animal, which now, as already remarked, rests upon the 
tentacles and moves about with their assistance. 

As regards the contractile processes of the endodermal cells, 
which traverse the fissure between the endoderm and meso¬ 
derm perpendicularly to the body-layer, the free-living Po/y- 
podtum presents about the same picture as the buds of the 
parasite. 

Appendix. 

On my return to Kasan I obtained, five Sterlets, all with 
roes, on the dth September^ and in three of them I found the 
following;— 

1. An unusually developed state of the secondary buds {b) 
for this season of the year. Many of these were in the phase 
in which the tentacles are everted. Two ova contained stolpns 
with perfectly developed buds. After being transferred into 
flowing water one of the stolons perished on the same day, 
while the others divided quite normally into individuals of 
the generation B, which lived for a whole week in the aqua¬ 
rium. What may have been the cause of these specimens 
having remained retrograde in their development at the 
spawmng-time of the Sterlet in the preceding May is a ques¬ 
tion difficult to decide, and it is at any rate to oe supposed 
that these buds must have perished, as it would have been 
only in next May that they would have had the opportunity 
of quitting the ovum and acquiring their freedom, auring the 
spawning of tlie Sterlet. 

2. Among the infected ova I found, on the 6th of Septem¬ 
ber, two smaller examples, each of which contained a larva 
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of Polypodimi which was not yet developed into a stolon. 
These were distinffuished by their smaller dimensions (0‘7 
luillim.), and had the appearance and structure of a plannki 
although they were destitute of ciliation (which, however, 
may have boon lost after their entrance into the ova of the 
Sterlet). Such an embryo has a large central cavity, which, 
1 sup|) 08 e, has originated by delamination. 

Tne single-layered ectoderm has the same character as in 
the Htolo which is just beginning to bud. The fusiform 
dements of the muscular layer arc not yet recognizable. The 
single-layered endoderm shows just as little difference from 
that of the subsequent stage of the stolo, and has the form 
of a blind sac, the walls of which only touch the ectoderm at 
one point where they are united with it. 

Tnat this form belongs to the developmental cycle of the 
Polypodium is shown, on the one hand, by the character of 
the cells of which it consists, and, on the other, by its being 
found in the ovum of the Sterlet, surrounded by yolk. As a 
definitive proof, however, it would be desirable to observe 
earlier free-living developmental phases of this larva, and to 
trace their change of form into the elongated sac (stolo) which 
forms the primary and secondary buds. 


It ap])ear8 to me that from all that has been stated the 
Coelenteric nature of oftr animal is sufficiently clear, as also 
its belonging to the Hvdroidea. The very long course of 
development of Polypodium may. in my opinion, be easily 
explained by the parasitism of the larva (D), whicli, as us 
the case in Cunoctantha^ grows into the stolo (A), which, 
after the formation of the buds a and divides into the free- 
living individuals of the generation B. The further division 
and production of the generations and B*, and especially 
the secondary (aB, aff, and oB') and tertiary (/3 B, 5 B*| 
ft B*) generations, may be more difficult to explain, and the 
more so as we do not know their transformation into the sexual 
animal (0). 

The whole character of the ecto- and endodermal cells 
reminds one most of Hydra ; the separation of tlie muscular 
lamella from the ectoderm it has in common with Myriothela, 

If we mentally imagine the lower part of the body (the 
jmmitive foot) of generation B somewhat more elongated, we 
obtain, as it were, two circlets of tentacles, which are siiuatod 
close lo and at the side of the buccal aperture, latter, 
placed at the apex of the proboscis, lea^ into the primitive 
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fttomacb, the walls of which^as has been remarked, are formed 
by the annular fold of the endoderm. 

The gaatrovascular space, dilated laterally into two sym¬ 
metrical pouches, is continued into the hollow tentacles. In 
these there are no cartilage-cells, but endodcrmal elements, 
which often coalesce and, as it were, form a transition towards 
cartilage elements. 

In a word, wo have in our Polypo(]{um a llydroid organism, 
the motile trophosome ” (B) or which, after several asexual 
^nerations differing in the form and number of the tentacles, 
be.coines (as may be supposed) converted into the sexual 
animal, the planula of which penetrates into the ovum of the 
Sterlet, ana living there as a parasite, gradually develops 
into the stolo (A) with all its primary and secondary buds. 
Here therefore a complicated metagenesis must be assumed, 
during which the forms B, B*, Ir, &c., up to the sexual 
animal, perform the parts of nutritive and nurse-generations of 
a still unknown ccll-complex (of ecto- and endotlcrmal origin), 
which, in the last form (C), becomes the place of formation of 
the sexual organs. 

It would not surjjrisc me at all if the club-shaped polypoid 
of the grandchild-generation (B*, fig. 13) were to become con¬ 
verted into a Medusoid sexual form, aim, indeed, by the out¬ 
growth of the lower part of tho crown of the club-shaped body, 
by au annular fold, into a small bell wntli four marginal fila¬ 
ments and two lateral tentacles, when the gastral cavity would 
become more sharply separated into a ring- and four radial 
canals. 


EXPLANATION OF PLATE IV. 

[All the drawing made from living apecimoiis. Statement of 
emaigoments only approximate.] 

1. An infected ovum, with a spirally twisted parasite in its interior 

(stolo with buds). x5. 

2. A similar ovum, seen from one pole, x 6, 

d. Stolo, with sixteen priniaiv buds. X4. 

Jig, 4. A group of secondary buos in union with tbe stolo. xfi* The 
introverted tentacles are seen shining through. Their arrimge- 
ment at tho side of the buds is shown in tbe second bud. 

J%. 5. Stulo bearing thirty-two developed buds with everted tentacles, 
taken from the ovum of the Sterlet at spawning-time, X 3. 

Fig, 6, Two secondary buds at tbe time of the breaking up of the stolo 
and formation of the mouth. Some of the lateral and basal 
tentibeles are retracted. X Id. 

J}g. 7. HetheNgeneraUon (B) of Po^podkm hydrifonm furnished with 
twenty-four tentacles, x9. Twelve tentacles 
originate on the sides, and twelve (4-|-2-|-4-h2) below. The 
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drawing was taken, during the resting state of the animali from 
above, from the oral surface. 

8. Mother^eneration (B) from the side. The animal was drawn 
while irritated by the freesure of the glass cover. The ei^t 
superior and eight infenor radial tentacles are bent upwards (md 
conceal the proboscis with the month, while the four supenor 
(lateral) ana the four inferior short, clavate feelers project 
below. The endoderm of the central and two lateral gastral 
cavities is perceptible through the transparent ectoderm, as also 
the axial cavities in the t<mtaclcs. x 8. (Compare iigs. 6,11, 
12,18, and 15). 

Ftg. 0, One of the paired daughter-forms (B') produced by the halving 
of the mother, shown in figs. 7 and 8. In a state of rest from 
the oral side. Eight radial tentacles and four foolers, two of 
which are longer than the others, x 10. 

10. The same form Irom the side, showing the insertions of the ten¬ 
tacles, with tho continuations of the gastral spaces. The pro¬ 
boscis with tho mouth is below; above are the four feelers, 
lafwally the eight radial tentacles. X10. 

Fiff. 11. Tbo same form from tlie side, in a state of rest, standing upon 
all the twelve tentacles. The body is lifted up and tho proboscis 
dii*ected upwards. X10. 

Fi^. 12. First form (B*) of the grandchild-generation, with four long 
radial tentacles and two feelers. This form has been produtied 
from the lower half of the daughter IV, shown in fig, 9. X12, 

Fiff, ]«'!« Second form (B^A) of the grandchild-uunoration, produced from 
tho upper half of the same daughter-form (dg. 0), with shorter 
tentames than the form B** (fig. 12). While being drawn the 
four radial tentacles, directed upwards, were slightly re¬ 
tracted *, 

Fig. 14. Second mother-generation (a B) with the tentacles thrown oC 
their places of origin being indicated by the lateral and basal 
tubercles of now tentacles in course of fonnatiou. X 10. 

Fig. 15. The same specimen drawn thirty-six hours later, with twelve 
newly-formed tentacles on the aboral side, and twelve tuberdas 
of increased size, which in the sequel will (^w into lateral radial 
tentacles and feelers, x 18. 


XIV.— De$cnptton of a new Spenee of Ve8tK!rogo//vm North 
America, fiy G. E. D 0 B 8 ON, M.A., I\R.S. 

Veepervgo Afemamt, o. ap. 

Smaller than Vesperitgo pijiiatreUtu, frith which it agrees in 
general Bubgeneric characters; ears shorter than the head, 
shaped somewhat like those of that species, bat the outer 
margin of the conch is much less deeply emarginatedj and the 
pojecting part of the lower half of the sime mai^ is folded 
Wkwards; tragus broad, the outer side of its upper half 

* Siinilw t^pedsions were obserred by Owdamiikow and. Qriium, and 
figured by them with abnormally extended aad already MUnewhat maoe* 
rated tentacles. 
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evenly convex to the broad tip, the internal margin concave, 
at the base of the outer margin a longitudinally-directed 
lappet, succeeded above by an emargination, above which the 
outer margin is evenly convex ; polTex short, feet very small, 
postcalcaneal lobule shallow, extreme tip of the tail alone pro¬ 
jecting ; the interfemoral membrane is naked above, except 
at the root of the tail, beneath a few short hairs appear along 
the transverse lines: fur pale yellowish brown on both sur¬ 
faces, paler beneath, the basal half or more of the hairs dusky ; 
margin^of the wing-membrane from the last finger to the foot 
whitish. 

Upper incisors unicuspidate (as far as can be seen from a 
single specimen), the inner one on each side much longer and 
thicker than the outer, which is close to it; lower incisors 
placed in the direction of the iaws; first upper premolar very 
small, in the angle between tne canitie and the second pre¬ 
molar, and not visible from without, although the cusp of the 
second prcmolar is widely separated from that of the canine 
owing to the projecting anterior part of the cingulum of the 
former tooth; the first lower premolar is much shorter than 
the second, which considerably exceeds in height the cusps of 
the molars. 

This is the smallest species of the subgenus yet described, 
the forearm scarcely exceeding an inch in length. That the 
single specimen known is full-grown is proved hy the worn 
state of the teeth and perfectly ossified condition of the finger- 
bones. It somewhat resembles V, abramus of the Old World, 
but may bo at once distinguished by its unicuspidate upper 
incisors and by the lower incisors being placed in the direc¬ 
tion of the jaws, by the shape of the second upper and lower 
premolars, by the small size of the first lower premolar, by 
tiie very diflerently-shaped tragus, and finally by the con¬ 
spicuously small size of the animal. The discovery of this 
species is of peculiar interest, as it belong to a subgenus 
which, though largely represented in the Old World, is very 
restricted in the New. 

Length (of an adult male): bead and body U'*5, tail 1", 
head 0"*5, ear 0"*88, tragus 0"‘18, forearm U'*05, pollex 
middle finger fifth finger tibia 

foot (r *2* 

Bab. North America (I^ust Grove, State of New York). 

1 have much pleasure in connecting with this very inter¬ 
esting species the name of its discoverer, Dr. Clinton Hart 
Iferriam, author of the ^ Mammals of the Adirondacks/ who 
has done so much to extend our knowledge of the mammalian 
fauna of the Nearctic Begion. 
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.-^Dwcrxptions of Sponges ftom the Neighbourhood of 

Port PhtIUp Heads. South Amtraliaj continued. By H. J. 
Cakteb, RR.S. &c. 

[Oontinued from p. 55.] 

Order VIII. CALOAIIEA [continued ). ^ 

Observation. 

Wc now come to Calcareons Sponges wherein the spicules 
and Barcode apparently do not present any definite arrange¬ 
ment like that of the foregoing species, but, on the contrary, 
one in which both are apparently mixed together confusedly, 
so as to form a cancellated mass* which is traversed by a 
branched system of excretory canals identical with that of the 
non-calcareous sponges, the former representing the paren¬ 
chyma and the latter the channels of the excretory system. 

To this structure the name of ^^Leuconia wm given by 
Dr. Bowerbank in 1864 (Mon. Brit. ^ong. voh ii. p. 2), ex. 
gr. L.fisiulosa (Leucandra fistuhsa^ H.), and tlie same name 
will be adopted acre. 

Hkokel put these sponges into his second family under the 
name of ^^Leucones^^ which he has divided into genera; but 
at present T can only give my attention to the species in 
Mr. Wilson*B collection^ under the general title of 
and leave others to divide them into genera hereafter when a 
complete history of the calcareous sponges shall be produced. 

Since describing the last of the Ascones Annals,’ 1886| 
vol. xvii. p. 512), vis. Clathrina ventrioosa^ wherein the 
amount of parenchyma far exceeds that observed in any of the 
Sycones, as before stated {9umh. p. 85), this structure has not 
presented itself to ai\ything Ime the extentof that characterusitig 
the sponges about to be noticed, although the excretory caual- 
system may bo easily homologtzed throughout. Hence the 
following diagnosis under the heading ” before mentioned, 
viz. 

Lbuoonia. 

Calcareous sponges in which the parenchyma is almost 
equal in amount to the excretory canaUsystem, wbidi 
traverses it in all directions by repeated subdivision, until 
one is as infinitely divided as the other. Canals poriferoos 
throughout. 
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28. Leuconia fstulosa^ var. amiralunsU, 

Individualized. Specimen long, straight, sacciform, and 
80 flatly compressed tliat the sides are in close approximation ; 
suddenly contracted at the free end to 6-16ths inch, while the 
rest of the body generally is 10-12th3 inch in diameter; pro¬ 
vided with a peristome (whose spicules are broken off so shortly 
that the mouth looks as if it were naked ); convex at the large 
end, where it was attached by the most prominent part to the 
object dn which it grew. Colour sponge-orown. Surface con¬ 
sisting of cribriform sarcode charged with sagittal tidradiates 
and densely traversed by more or loss long flimsy accrates, 
arranged in thin, broken, indistinct lines, apparently without 
any uniformity. Pores, which are the holes of the cribriform 
sarcode, comparatively small in size. Vent single, terminal, 
occupying the free end of the specimen, which is truncate, 
compressed to a naiTow slit; surrounded by a peristome; 
leading into a large cloacal cavity corresponding in shape 
with tiiat of the &)dy, which is slightly contracted in tlie 
centre; scattered over with holes of different sizes and differ- 
rent distances apart, some very large and deeply sunk into 
the internal structure, others very small and shallow, all 
showing inwardly a variable number of openings, which 
belong to the excretory canals of the wall-structure; surface 
of the cloaca, its holes and deep depressions, all echinated 
with the short and curved fourth ray of quadriradiates. 
Structure of the wall, which, compared with the width of the 
cloaca, is very thin (not being more than 3-24ths inch in 
diameter)^ composed of cancellated sarcode traversed by the 
canals of the excretory canal-system, which, re{)eatedly 
branching, subdivide the whole almost infinitely : supported 
on small triradiates, which appear to have no dennite arrange* 
ment. Spicules of three kinds, viz. acerate, triradiate, and 
quadriradiate:—1, acerates, of diflerent lengths and different 
luzes, the longest and finest chiefly confined to the peristome 
(but for the most part broken off, so that their original length 
cannot be ascertained); some, viz. the stoutest, which remain 
entire, fugiform, bent at the extremity, and much shorter 
than the rest, averaging 150 by 12-6<XK)ths inch. 2, trira- 
dit^, regular and irregular, of different sizes and forms, 
chiefly sagittal. 8. quadriradiatM, of much the same size, 
which is rather small. No, I in its finest and longest forms 
4iiefly characterizes the peristome, but is equally spread all 
over the body together with the shorter and stouter ones, all 
mixed up in a matted more or less shaggy mass, so that when 
Ary the whole surface glistens from the silky flimsy nature of' 



128 


Mr. H. J. Carter on 


the Jine apicules: no. 2 equally present in the walUstructure 
and its outer ana inner layers, viz. that of the surface and that 
of the cloaca respectively; no. 3 is chiefly confined to the 
cloaca, where its fourth ray, which is short and curved, 
thickly echinates not only the general surface of this cavity, 
but the circular margins of the holes and the surface of the 
canals within them respectively. Size of specimen 3^ inches 
long by 10*12ths inch in its widest diameter. 

0l>9» One cannot help seeing in this specimen the Austra* 
lian representative of the British Leuoonia JUtuloauy Bk.,sK 
Orantia fistuloaa^ Johnston, of which the typo spoclmcn is 
in the British Museum : nor can we help seeing in the excre¬ 
tory canal-system a close approach to that of the non- 
calcareous sponges. 


29. Leucoma hxaptdcu 

Individualized. Erect, conoglobular, compressed, con¬ 
tracted towards the base, peristomed. Colour whitish yellow 
on the outside, sponge-brown within. Surface thickly echi- 
nated with comparatively thin fusiform acerates, hold together 
rather confusedly in indistinct groups by cribriform Barcode, 
which in the intervals often presents defined areas. Pores, 
viz. the holes of the cribriform sarcod^ of different sizes, 
varying under 1-451 st in. in diameter. Vent single, circular, 
terminal, on the summit, provided with a peristome about 
l-16th in. in diameter, leading into the cloacal cavity^ which 
becomes three times as wide, corresponding in form with that 
of the specimen ,* holes in the cloaca very variable in size and 
distance apart, the latter depending on the width of the cloaca- 
skeletal structure between them; presenting within thoir 
border from one to four or more circular openings, which 
belong to the excretory canals of the internal structure; 
thus every hole in the cloacal surface is tantamount to that 
of a subcloacal vent: surface of the cloaca and margins of the 
holes respectively thickly echinated with the long curved 
fourth arms of quadriradiates. Structure of the wAl, which 
is thick, cancellated, traversed by the canals of tha excretory 
system, supported skeletally on smallish triradiates. Spicules 
of three kinds, viz. acerate, triradiate, and quadriradiate 
1 , acerates, of two forms, viz. one long, thin, straight, cylin^ 
drical, silky, and the other slightly curved, stouter, and 
form, the latter averaging 200 by 4-6000ths in.; 2, triradiates, 
all apparently about the same size, which is comparatively 
small, regular and irregular, with the arms in different degrees 
'of sapttd expansion; 8, quadriradiates, numerous* No. 1, 
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in its thin form, is confined to the peristome, and in its stouter 
one to the suriace, where it is indistinctly grouped into tufts 
between the cribriform areas; no. 2 to the structure of the 
wall generally; and no. 3, the quadriradiates, to the surface 
of the cloaca, where its fourth arm, which is long and curved, 
thickly echinates the surface. Size of specimen 7*12ths inch 
high, not including the peristome, by o-12ths inch in its 
greatest transverse diameter, being rather compressed. 

Obs, This species is closely allied to Leucomu Jistalosu^ var, 
auBtratiensiSf in roost respects. 


30. Leuconta echinata. 

Individualized and social. Pyriform, wide above, narrow 
below, where it is contracted and turnctf on one side towards 
the point of attachment; perlstomed; thickly echinated with 
large, much curved acerates. Colour whitish yellow outside, 
sponge-brown within. Surface composed of crlbrilbrni Bar¬ 
code in the midst of small radiates; echinated with the ace¬ 
rates mentioned. Pores, the holes in the cribriform sarcode, 
most of whicli are comparatively small, while the rest, scat¬ 
tered here and there, vary under I-100th inch in diameter. 
Vent single, circular, terminal, surrounded by a peristome, 
leading into a sacciform cloacal cavity corresponding in shape 
to that of the specimen, a little w'ider in its widest part than 
the thickness of the wall; holes in the cloaca subcircular, 
large and wide apart, each sphinctered by cribriform sarcode, 
whose interstices are circular and in more or less plurality, 
varying in diameter under half that of the subjacent hole; sur¬ 
face of the cloaca moderately covered with thick curved spines, 
viz. the fourth arras of quadriradiates. Structure of the wall 
cancellous, supported on the rays of large triradiates, and 
traversed by tne canals of the excretory system. Spicules of 
three kinds, viz. acerate, triradiate, and quadriradiate- 
1, acerates of two forms, viz. one long, straight, thin, cyliu- 
dricaL silky, and the other thick, fusiform, much curved, and 
very thick, the latter averaging 4/>0 by IS-BOOOths in,; 2, tri- 
radtates of different sizes and aiiferent degrees of irregularity, 
the emallest and most re^lar on the surface, the next iu size 
on the surface of the omoa, and by far the largest of all, 
whose shaft may be 102 by 18-6000ths and arms respectively 
160 by lS-6000thsy confined to the wall-stmoture; 3, qoadn- 
radiates, in which the fourth arm is thick and curv^. Ko. 
1 is confined to the peristome in its fine straight form, and in 
its curved and stout one thickly echinates the surfi^ where 
inm ottto part, which is the largest and most curved, is oil 
Ann^ df Mag. Hint. Ser. 5. Voh xviii. 9 
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towards the month and its inner one directed backwards, to 
become sank into the strnctnre of the wall; no. 2, the tri> 
radiates, are disposed as before mentioned; and no. 3 is 
chieflj confined to the surface of the cloaca, where its fourth 
arm, which is think, moderately long, and curved towards the 
mouth, plentifully echinates the sniiace of this cavity. Size 
of specimen about ^ inch high by | inch in its widest part. 

Ob$. The spculation in this small t)ear-shaped species 
generally is, with the exception of the radiates in the surface, 
comparatively large, and the cribrated sarcode stretched across 
the holes of the cloaca, although unusual in the calcareous 
sponges, is not uncommon at the vents of the non-calcareous 
ones. In one small specimen, for there are several of different 
sizes, the pristome is as long as the body of the spnge 
itself, whicn is 3>24th3 inch, showing that the matured size 
of the spicules may be independent ot that of the spon|;e. 

The next form to be described is very much like this, but, 
in addition to the large curved acerates of the surface, pos¬ 
sesses eone$ or conical spines formed of a great number of 
fine spicules like those of the peristome interspersed between 
them. 


31. Leuoonia erinaoeus. 

Individualized and social. Specimen pyriform, sack»like, 
wide above, where it is furnished with a ^ristome^ narrowed 
to the point of attachment below. Colour whitish yellow 
outside, sponge-brown within. Surface-saicode cribriform or 
reticulate, knitting toother the radiates of this part, which are 
small; echinated with two kinds of spines, viz. one conioal, 
composed of a ^at number of fine, long, glistening spioulas 
like those of toe peristome, and the ouer consisting of a 
single, thick, sickle-shaped acerate, interspersed among the 
glistening white cones. Pores the holes of the cribriform 
sarcode. Vent single, terminal, circular, povided with a weU- 
marked sarcodic spincter, surrounded by the palisading of 
the peristome, which is somewhat everted; leading into a 
narrow cloacal cavity about half the width of the wall in its 
greatest diameter, which part is opposite the greatest duuneter 
of the spemmen, diminishing afterwards towards either end; 
covered with a sarcodic membrane presenting circular holes 
which are c^posite those of the cloaca; holes of the latter 
wide and circular, but variable in use and distonoe apart^ 
permitting the terminal openings of the canal-i^stom in 
plurality to be seen wttetM. Wall oonsisting of cancellated 
sarcode traversed by the canals of the excretory system j 
supported on a skeletal structure exmawtiag of and 
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irregular triradiates with long shafts, especially on the out¬ 
side, where they extend inwards from tke other two arms which 
are fixed in the spicular structure of the surface. Spicules 
of two kinds, vis. acerato and triradiate; no quadriradiates:— 
1 , acerates of two forma, viz. one fine, long, straight, cylin¬ 
drical, and glistening, and the other stout, much shorter, 
fusiform, and sicklc-^aped; 2, triradiates, regular and irre- 
g^ular, with long shafts out not particularly large. No. 1 in 
its fine form is confined to the peristome and the composition of 
the conical spines of the surface, which are about 200-6000ths 
long, SOO-GOOOths apart, and 90-6000th8 in, in diameter at the 
base, where their spicules are sunk into the outer part of the 
wall; and the other or stout form, which consists of a thick 
acerate that is much shorter than the cones ** and curved 
towards the mouth, plentifully scattered among them, where its 
largest portion is outside and the other or more attenuated 
one is sunk into the outer portion of the wall-structure; no. 2, 
the triradiates, occupy tlie position mentioned, including the 
surface of the cloaca, which possesses no quadriradiates, 
and therefore presents no spines or ^‘fourth arms” on its 
surface. Size of largest specimen, for there are several, 
about ^ inch high by ^ inch in its greatest diameter. 

Obs. This is a very remarkable species on account of the 
glistening cones, composed of spicules like those of the peri¬ 
stome, which are scattered over the surface in the midst of 
large sickle-shaped acerates which do not glisten, and there¬ 
fore by their colour, as well as by their form, produce a 
mixture and a contrast which readers this sponge unmistak¬ 
able; while the cones from their prominence, whiteness, 
large size, pointed ends, abundance, and almost perpendicular 
arrangement on the surface so remind one of the echination 
of a hed^hog,” that the latin name of this animal has been 
used for us specification. The cloaca here also is covered 
with a delicate layer of clathrous sarcode. 

32. Leuoonia nivoa^ rar. auatralienstB. 

Individualized or agglomerated. Globular, sessil^ and 
soUt^, or massive, ag^omerated^ flat, and spreimiug. Colour 
whitian outside, sponge-brown within. Surface consisting of 
cribriform sarcode.^ more or less charged with morta^spicoles, 
knitting together Itrg^ more or less sagittal triradiates, with 
centre so much ekoaioa that they present a tripod-form, whose 
extended arms thus bind down the surface to a common level. 
Pores, the holes of the cribriform structure more or less 
grouped into distinct areas, which occupy the intervals between 
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the arma of the triradiatca. Vent aingle and terroinal in the 
individualized aolitarj forma, in plurality in the flat onea, in 
which they arc more or less uniformly scattered over the aur- 
fnee in a papillatcd state, ahout ^ inch apart, each furnished 
with a minute periatomo, which consists of moriar-npioulet 
like those that fringe the jwrea of the dermal cribrifoim Bar¬ 
code ; leading in the globular forms into a regularly formed 
cloaca coircBponding in shape with the specimen, and into 
irregularly branched canals in the flat ones; holes of the 
cloaca of different sizes and different distances apart, the 
largest more or less sunk into the internal structure, and all 
affording outlets to a variable number of excretory canals; 
surface of the cloaca, together with that of the holes and their 
subsequent extensions respectively into the internal structures, 
thickly echinated with small spines, viz. the fourth arras of 
the quadriradiates. Wall composed of cancellated structure, 
that IS the parenchyma, traversed by the canals of the excre¬ 
tory system, supported on a skeletal structure composed of 
email triradiatea. Spicules of three kinds, viz. aceratu, tri- 
radiatc, and quadriradiate:—1, acerates, minute, sinuous, 
and lanceolate at one cud, about 14 by ^-flOGOth in. j 2. tvi- 
radiates, of tn o sizes, viz. those of the wall-structure, whi n aie 
snittll and moie or less regular, dnd those of the surtaCc, 
which are large, averaging 105 by 9-6000tba in. in the shaft, 
with arms respectively a little less; 3, quadriradiates, with 
long expanded arms and very short spine or fourth ray. No. 
1 is coniined to the cribriform sarcode of the surface and to 
the peristome, where in the former it acts as a mortar-spicule} 
DO. 2 chiefly to the structure of the wall and the surface 
respectively, as before stated; and no. 3 to the surface of the 
cloaca, where the spines or fourth rays are so small and short 
that they can only be seen laterally. Size of globular form 
about 4-12th8 inen high and 3-12th8 inch in diameter hori¬ 
zontally ; the flat form is merely a fragment about an inch in 
diameter and l-24th inch thick. 

06s. With the exception of trifling differences, the Aus¬ 
tralian species in its Jot form is almost identical with the 
British one called Leuconia nivea^ Bk. {Leuoanira niVea, H., 
Atlas, Taf. xxxix.)—that is, there are no quadriradiates like 
those represented by Bowerbnnk (Mon. vol. iii. pi. v. fig. 8), 
and the elements of the surface in L. nivea appear to be much 
more confused and indistinct, while they are WutifoUy 
defined in the Australian form; but in other respects the 
latter appears to be so nearly allied to the British one that it 
can hardly be considered more than a variety of it. 
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38. Leuconta Johnatoniij var. auatralienaia. 

Individualized. Globoconical, sessile, rather compressed, 
open and conical above, convex and wide below, where the 
most prominent part becomes the point of attachment j no 
peristome. Colour whitish outside, sponge-brown within. 
Surface consisting of cribriform sarcodc charffed with trira- 
diates, faced by comparatively large quadriradiates. Pores, 
the holes of the cribriform sarcode, varying in size under 
1 -200th inch (Varo the largest for f*a?halant purposes). Vent 
single, terminal, naked, leading into a sacciform cylindrical 
cloaca, corresponding in shape with that of the specimen, 
about the same diameter in its widest part as the thickness of 
the wall; scantily overscattered with a few holes of widely 
different sizes, viz. some very large (l'24th incli in diameter) 
and others very small, situated at variable distances apart, 
and the large ones so sunk into the internal structure that 
they appear like diverticula of the cloaca, into which more or 
Jess of the excretory canals of the internal structure open, and 
tlms pour out their contents before the latter enter the cavity 
of the cloaca itself; surface of the cloaca, together with its 
diverticula, entirely smooth and void of all ecliination, being 
bound down by sarittal triradiates only. Wall comparatively 
thick, consisting of cancellaied sarcodic structure traversed by 
the canals of the excretory system, supported by a skeletal 
structure composed of triradiates and quadriradiates of differ¬ 
ent sizes, among which the sagittal form is most conspicuous. 
Spicules of two kinds, viz. triradiate and quadriraaiate:— 
1 , triradiates, of different sizes, chiefly irregular, among which 
the sagittal is, as just stated, the most conspicuous ; 2, quadri¬ 
radiates, of different sizes, which are again mostly sagittal, 
that of the surface, which is by far the largest, averaging 13a 
by 12-6000ths in. in the shaft and a little less in the arms, 
so that it has an equiarmed appearance; the arms arcliiiig 
upwards and outwards serve to bind down the dermm 
structure, and the shaft descending perpendicularly to support 
it from within; while thus traversing the outer part of the 
wall the shafts are accompanied by dilated portions in their 
intervals which are identical in appearance with the sub- 
dermal cavities*^ of the non-»-calcareous sponges. No. 1 is 
abundant in the ^detal structure of the wall and in ita 
limiting layers, viz. that of the surface or cortex and that of 
cloaca; no. 2, the quadriradiate, is equally abundant with 
the triradiates in the structure of the wall, and almost exclu- 
si^'ely on the surface of the body, but entirely cAaeni on that 
of the oloaca, on which a ourvea spine or fourth arm is not to 
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be seen. Sisse of largest specimen, viz. that described (the 
other, which is very small, being just the opposite in ])oint of 
general form), about 4 inch high by S-lZths inch in its 
greatest diameter. 

Obt. It is remarkable hero that while the quadriradiates 
abound on the surface and are so large as to form a character, 
their absence is equally characteristic on the surface of the 
doaca. To facilitate recognition of the quadriradiate on the 
surface it might be observed, as in the preliminary remarks, 
that the passage of the light t/irough the centre of the head or 
triiadiate portion invariably causes tliat part to present a dark 
triangular space, whoso points are in the angles of the rays; 
while when the triradiate is in such a position as to show a 
dark area (that is when viewed laterally), this w qua^angular. 
At first sight the presence of the large quadriradiate on the 
surface causes this species to resemble the British Leuconia 
Johnstonii ; but the peculiar form of the quadriradiate and 
its fourth arm on the cloaca of the latter, together with 
other minor differences, causes it to be merely a variety. 

84. Aphroceras asconoides. 

Individualized and social. Specimen consisting of a group 
of individuals growing from a contracted base. Individuid 
long, narrow, tubular, sessile, somewhat compressed, dimin¬ 
ishing in size towards the free end, which is truncate, and 
contracted towards the other, which is fixed; without peri¬ 
stome; varying in size under inch long by 3-24th8 inch 
in transverse diameter, often putting forth a bud ot small 
branch towards the lower part. (>lour yellowish white. 
Surface even, glistening when dry, composed of a layer of 
long, slightly curved acerates, arranged longitudinally and 
very near together, separated only by cribriform sarcode, 
traversed so thickly by thtf $w$erted arms of interned radiates 
as to present a minutely hispid appearance. Pores, the holes 
in the cribriform sare<me, opening between the long acetate 
spicules, and in the midst of the ezserted arms of the intern^ 
radiates. Vent single, terminal, naked, leading intoa cloaoal 
cavity which is tubular, corresponding with the shape of the 
individual; presenting no doacal structure, but a number of 
minute circular pores in direct continuation with those of the 
surface, in the midst of a layer of spongozoa in juztapositioa, 
with which that remaritable granulimrous nuoleatM body 
called by Biickel the “ Kem ” (to which 1 have slready alluded 
indesmibing Glathrina eavata, 'Annals,’ 18^,V(d. xvu.p. 502) 
is plentifully mixed; supported on askd^ structure oomposed 
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of comparatively small and delicate sagittal quadriradiates, 
which will be more particularly described hereafter. Wall very 
thin, not more than 1-112th inch in diameter, consisting of 
only two skeletal layers, viz, an external and an internal one, 
the former composed of the large slightly curved acerates 
before mentioned, afid the latter of the delicate quadriradiates 
just noticed, which support the soft parts of the species. Spi¬ 
cules of two kinds, viz. acerate and quadriradiate:—1, ace¬ 
rates, very large, long, symmetrically fusiform, slightlv 
curved, sharp-pointed at each end, averaging l-i2th inen 
long and 25-6000ths in, in transverse diameter; 2. quadriradi¬ 
ates, more or less sagittal in form, with a long shaft directed 
longitudinally backwards when in nitu^ and the two arms 
expanded laterally almost perpendicular to the shaft, with the 
fourth arm, which is short and curved towards the mouth, 
directed inwardly; shaft about 90 by l-6000th in., arm 43 by 
l-6000th. No. 1 forms a single layer on the surface as before 
stated, and no, 2 the iuternai layer also before noticed, with 
more or leas of the arms exserted between the long acerates, 
so as to give this part a minutely hispid appearance. At 
first sight the latter look like mortar-spicules or small acerates, 
but although they appear to serve the same purpose, they are 
not so, but wlmt 1 have stated. Size of group about 2 inches 
in diameter at the circumference, contracted to a point at the 
base. 

Obs. In structure this species is very like Hiickers Ascul- 
mis armata (* Atlas,* Taf. xiii. fig, 1), but of course very 
different otherwise. It is remarkable too that the ** granu- 
liferous nucleated cell ” or Kern ” which is so characteris¬ 
tically abundant in the Ascones (cx. gr. Glathrina) should bo 
equally abundant here. 

35. Aph^oceras ayconoides* 

Individualized. Long, sessile, round, cylindrical, dimin¬ 
ishing towards the mouth, which is truncate, also towards the 
fixed end, which is contracted; without peristome* Colour 
in the ^ed state whitish grey. Surface consisting of cribri¬ 
form saroode, charged with mortar-spicules, more or less con¬ 
cealing subjacent^ large, slightly curved, fusiform acerates, 
arran^ longitudinally, ^rallelly,and in close approximation: 
Pores in lines, in the cribriform sarcode between the long 
acerates. Vent single, terminal, naked, leading into a cloacM 
cavity which is narrow and accords in shape with that of the 
i^eoimen; covered with circular sphiuotered holes in juxta- 
j^sHion and of nearly uniform size; echinated with the 
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fourth am of qtiadriradiatea, ijrhich is small, curved, and 
short* Wall about I-30th inch thick, comjMwed of radial 
chafnler$ in juxtaponition, extending from the circular ])ores 
on the Ruriace to the holes of the cloaca ; supported bv 
a skeletal framework consisting of a great number of small 
radiates, that is articulated; ” the whole held together hr 
sarcode pierced by pores of intercommunication, ^icules of 
three kinds, viz. acerate, triradiate, and quadriradiate;—1, 
acerates, of two forms, viz. one very large, long, symmetri¬ 
cally fusiform, slightly curved and jiointed ut each end, about 
160 by G-GOOOths in., and the other minute, somewhat sinuous 
and lance-|)ointed at one end, 13 by l-6000tli in ; 2, triradiates, 
more or less sagittal and comparatively small, averaging 
about 48 by 2-6()00tlia in. in the shaft and 16 by 2-6000thH in. 
in the arms respectively; 3, quadriradiates, with the fourth 
arm, as usual, much shorter tiian the rest, and curved towards 
the mouth. No, 1 in its large form is confined to a single layer 
on the surface, where they are arranged longitudinally parallel 
to each other and closely approximated, and in the minute 
form to the cribrifom Barcode of the surface, wherein it plays 
the part of a mortar*spicule; no. 2, the triradiates, to the 
radial chambers, where their heads are inwards and their 
shafts directed outwards; and no. 3, die quadriradiates, 
wliich are also sagittal, to the surface of the cloaca, where the 
fourth arm is so snort that, to lie well seen tn situ, this sur¬ 
face must be view ed under the microscojie lalerally. Size of 
specimen J inch high by 7-48th8 in its greatest horizontal 
diameter. 

Ohs. In general form and structure this species is very much 
like Schmidt’s Vis glabra (Adriat. Spong, 1 SuppL p. 23, Taf* 
iii. fig, 1), hut the fourth arm of the quadriradiate is much less 
developed; and from Hftckel’s spiculation (‘ Atlas,* Taf. Ivi. 
figs, 1 a-1 1) there docs not appear to have been any mor¬ 
tar-spicule.” Again, bad it b^n identical with the Australian 
species, the beauty and striking appearance of the pores on 
the surface in the latter (which, for the most part, are con- 
spicuousljr situated in lines between the large acerates. veiy 
httle less in size than the holes of the cloaca, and each ter¬ 
minating the external end of a radial chamber) w^ouW hardly 
have passed unnoticed, so that it may be assumed that, if not 
a variety, it must be considered a species of Ute. At the 
same time it may be as well to oonsiaer whether the species 
should be called or ^^Aphrooeras.^^ 

In 1868 Dr. J. £. Gray described and illustrated a snudL 
branched calcareous epon^from Hon^ong under the name of 
**Aphroceraaaloicomis ” (rroc. Zool. Boc«l8&8, p, 118, pL x. 
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Sffs. 1 and 2), of which he subeequently made a family under 
the name of Aphrocerasid® (to. 1867^ p. 568); meanwhile 
Dr, Bowcrbank desciibed a British species under the name of 
^^Leucoc/ypna Oossety"^ for which he established the genus 
(Phil. Trans, 1862, p. 1096, pL Ixxii. figs. 8 
and 4)and, lastly, Hackel in 1870 callea these species 
respectively^ ^^Leucandra akicornu ” and Ooasei^^^ which 
he placed in the genus Leucandra of his family Leucones. 

Now an examination of Aphroceraa ahicornxs and Leuco^ 
gypsia Goaaei shows that they are almost identical in strac- 
tuie and spiculation, although very different in form; thus 
they, in their aggregate state, may have a plurality of vents 
which are all ttijperistomed, each of which may lead into a 
separate narrow cloaca, which may bo once or twice loculurly 
divided, and each loculus indistinctly limited by further 
dividing into several large canals, thus forming a step towards 
a simple, branched, canalicular structure without distinct 
cloaca, as will be found by-and-by in Teichouf^Uu prolifera\ 
wliile the structure in which these cloacas arc situated consists 
of cancellated sarcode permeated by the canals of the excre¬ 
tory system, and supported on a spicular skeleton consisting 
of small radiates, traversed longitudinally by large, long, fusi¬ 
form, slightly curved, symmetrical acerates, more or less 
pointed at each end, arranged longitudinally and parallel to 
each other throughout the structure of the wall, but generally 
most abundant towards the surface 

Of the fact that both of these species have been placed by 
nUckel in his family of Leucones there can be no doubt; nor 
can there be any that Dr. Gray’s name, in the matter of 
nomcnclatural priority, takes precedence of all others. 

On the other hand, to Schmidt’s ‘‘ Ute glabra^'* which was 
descrited in 1864 (it. c.), llilckel, in 1870, gave the name of 
Bgcandra glahraj and placed it under the genus Syoandra in 
ms family of Syconcs. 

Thus my Aphroceraa aaconoidea and A. ayconoidea (which 
latter is but a variety of Schmidt’s Ute glabra)^ together with 
Aphroceraa aloicomia^ Gray, would, if relegated according to 
the structure of their walla^ come under Iliickers families of 
Ascones, Sycones, and Leucones respectively; but if relegated 
according to the striking character if their apiculation which 
the large parallel acerates present, all would come under the 

s Mr. Thomas H. Higgki, FX.S., of Liverpool, in 1S74, found a 
hmched species of ApS^eeraa at Ilolybead) which I have described 
under the name of A. ramo$a (see Report I of the Liverpool Marine 
molc^cfl Oommittee upon the ^ Fauna of Liverpool tiay and the 
Ndigfiboming Seas,” p. u2, ed. Prof* W. A. Herdman, D.Sc. Ac. 1886). 
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familpr for wliict Dr. Gray haa pro{)OBed the name of Aphro- 
cerasidte/^ and which HSckel has placed among hia LeuconeBi 
as above stated. 

Are wc, then, to distribute these species according to the 
structure of the wall or according to their peculiar spiculation V 
for peculiar ” it is, since the aceratc form that 1 have described 
is not, to my knowledge, to be found in any other calcareous 
sponges but the Aphroccrasidse,” I must leave this for 
future observation to decide, while for the present their 
descriptions may remain where they are. 

It is possible that here and there one of the large acerates 
may have a Janciform end or vary a little in its symmetrical 
form ; but these are accidental occurrences. 

Here I might add that, as this form of acerate spicule is 
identical with one which is very common among tne non-> 
calcareous sponges, and the Aphi^ocerasid® are the only 
ones in which it occurs among the calcareous sponges of the 
present day, so it may be assumed, in a fossil point of view, 
as Zittcl has done, that a calcareous sponge did exist in the 
Cretaceous ago, in which the only spicules were of this form, 
that is without radiates; and hence Zittel has instituted for 
his third family of fossil calcareous sponges the name of 

Pharetrones,” which, until this assumption can be proved, 
must remain, as Prof, ^llas has described and illustrated it, 
under the name of Pharetroaponffia Strahanu among the non* 
calcareous sponges, or those possessing $%liceou$ spicules of 
this form alone (Quart. Joum. Geol. 8^. 1877, roi. xxxiii. 
p. 242 &c. pi xi.). 

The next species that will be described, as hitherto it has 
only been named, is of the same ^pe as AphroceraSf but 
possesses a form of the triradiate spieme which is so pecuUat 
that it has been actually identi&ed with one in a fossu caloa* 
reous sponge of Jurassic age^ and is therefore also of much 
palseontologio^ interest. It U that to which 1 have alluded 
m my preliminaiy remarks under the name of lAJapia aas* 
tralia (^Annals,* 1886, vol. xvii. p. 440). 

86. Lelapia austrtdu^Qttnj. 

Zelapia auitratis^ Qrsy, Proc. Zool. Soo. 1867, p. 667. 

Individualized. Cylindrical, with enlarged free end bent 
upon itself and elongated transversely, hatnmer*like. Colour 
whitish yellow. Surface even, presenting a number of lari^ 
long acerates like those of the foregoing species, imbedded lon^* 
tudinally at variable distances apart, bmg ihoi^ or lesaobsoured 
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miperficially by the presence of a dermal layer of small acerates 
and mortar-spicules. Pores indiscriminately scattered over 
the surface. Vent single, at one end of the transversely elon¬ 
gated head, which is more acuminated than the other, where 
it is furnished with a short glistening peristome, leading into 
a cloaca that eitends in a cylindrical form, increasing in size 
from the base to the head, where, corresponding with the 
hammer-like form of this part, it divides into two portions^ 
one of which leads to the Closed, and the other to the open 
end; surface of the cloaca presenting throughout several sub- 
circular holes of different sizes and distances ajiart, each of 
which is furnished with a sphinctral diaphragm of sarcode, 
and the whole sparsely echinated with the fourth arms of 
quadriradiates, which are veiy short. Wall composed of can¬ 
cellated canaliferous sarcode, like that of the genus Ueteropia^ 
traversed in its entirety longitudinally and abundantly by 
the large acerate spicules at various distances apart, which 
are crossed perpendicularly oA intervals by bundles of small 
thin tricurvates which possess the peculiar form that will be 
mentioned hereafter, and extend from the surface on one 
side to the cloaca on the other. Spicules of three kinds, viz. 
accratc, triradiate, and quadriradiate:—1, acerates, consisting 
of those which belong to the peristome, the body, and the 
surface respectively ; 2, triradiates. divided into those which 
belong to the surface and the cloaca respectively; and 3, 

S oadnradiates, which appear to be veiy few in number on the 
oaca, confined to the surface of the latter and that of the 
body. Acerate of the peristome long, straight, cylindrical, 
thin, glistening, sharp-pointed at each end, averaging 300 by 
li-OOOOth in.; that of the l>ody, including the wall and the 
surface or cortex, also long but thick, almost eqtially fusiform, 
slightly curved and more or less sliarp-pointed at each end, 
averaging 330 by 18-6000ths in., and that of the surface 
minute, straight, and lance-pointed at one end, in short the 
mortar-spiculeall three forms equally abundant in tlieir 
several localities. Triradiates of various forms Imd sizes, 
according to their position, viz. those on the surface small 
and tliose in the cloaca large, the latter sagittal with very long 
and almost straight arms expanded perpendicularly to the 
shaft, which is very short and straight, apparently r^uced in 
size inversely to that of the arms, the latter becoming^tteneef 
vsrtically towards the commencement or proximal end of the 
peristome, where, by extending perpendicularly across its 
spicules while the reduced shaft is directed as perpendicularly 
badcwatds, they act, as before stated, in securing the position 
of this palmding like the cross bars of a row of pales. Quadri- 
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radiates small on the surface, where they are mixed up with the 
mortar-spicules &c., and scanty on the cloaca, where in their 
triradiate portions they accord in size and form with the 
sagittal triradiates of the latter, but with the addition of the 
fourth arm, wdiich is comparatively short and scantily echi- 
nates the interior of the cavity. With reference to that 
peculiar form of triradiates, whose position has before been 
stated, and which is of so much palseontological interest here, 
it may be observed that it is two* pronged tork-like, in which 
two of the arms arc ])rojected fo^rw^ards parallel to each other 
and closely approximated, while the third or shaft is pro¬ 
longed backwards in the opposite direction, altogether resem¬ 
bling a “ tuning-fork,^’ in which the arms are smooth, round, 
and pointed, about (JO by l>6000th in, in their greatest dimen¬ 
sions, with one arm a little longer than the other, while the 
shaft, which mav be a little longer and double the thickness, 
is smooth, round, and also pointed, about 75 by 2-(J000th8. 
In their natural position they lie parallel to each other, with 
their shafts outwardB and their lorks directed towards the 
cloaca in bundles at intervals,” as before stated, while it 
should be added that there arc no other spicules in the skeletal 
structure of the wall but the large long acerates and these 
crossing bundles, hence the clathrous stmeture of the simple 
Barcode becomes very evident, simulating that of the genus 
Jleteropia lather than that of a Xanccnia, which, on thecontrary, 
is charged with radiates throughout and thus thickened. 
They are also to be found among the pcristome-spiculcs to¬ 
wards their lower part. Size of specimen | in. hi^i by ^ in. 
in diameter horizontally j breadth of head transversely about 
^ in. 

Ols. It is impossible to compare the above description with 
Leucort{$^ulvinar Kalkschwitmmc,’ vol. ii. 
pp. 164-166) without seeing that me two are closely allied, 
and that, but for the absence of the quadriradiate, the minute 
acerates or mortar-spicules,” and the peristome in his illus¬ 
trations (Taf. 29), one would have been inclined to say it 
was the same. The peristome-spicule,” however, is men^ 
tioned in the description, but the shape of the large thick 
body-acerates teing sinuous {cf. illustrations), instead of 
simply curved, is not the same; so that altogether it la neces¬ 
sary to give our species a different designation ; and as this 
has been done by l)r. Gray both gencrically and specificaUy 
for the original two-pronged fork-like spicules ^;ured by 
Br. BowerWk, which also came from B.W. AttstralUi as 
noticed in my prdiminary remarks (2* c.}, we may fairly 
assume that they came from this spiaiies^ and so I have 
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adopted Dr. Gray’s name. Hackel’s connective variety/’ 
vis. Leucandra puhinar fp. 164), is said to present the 
c^uadri radiate; but as no other part of the spiculation is men¬ 
tioned, we must assume here that it was the same as that of 
his typical species Leucortis puhinar^ 

I have already alluded to the fork-like spicule as beinff 
interesting, because it has been discovered in a fossilized 
Calcispongo from the Cretaceous ” (I, c.) ; but the largest 
and most perfect that I could find in the mounted slice of 
Sestro^fomeUa rugosa^ in which it was first noticed by Dr. 
Hindc, who kindly lent it to me for examination, is not quite 
half so largo as the largest that I have been able to see in 
Lclapia australis^ added to which the shaft was lanceolate at the 
end in tiie fossil as in that of Leucetta pandora^ represented by 
Iliickel (Taf. xxiii. &c.), and not simpipr pointed like all those 
that 1 have seen in Lelapia australis we know that 
position may influence these trifling differences, and even 
those two figured by Dr. Bowerbauk {op* et loc. cit*) arc not 
alike in this rcspccL the shaft in one being simply pointed 
and in the other inflated before the end or lanceolate. 

It is remarkable too that the two arms without the shaft 
should bear considerable resemblance to the forcipitous flesh- 
spicule in the genus Forcepia among the siliceous sponges 
(tialichondria jyreepis^ Bk., Mon. B. Sp. vol. iii. pi. xUii. 
fig. 13), wherein also the arms are long, parallelly approxi¬ 
mated, and of unequal length. In one it is the arms of a 
triradiate and in the other a bent acerate. 

Observation* 

We have now come to species of Leuoonia in which the 
typical form of the cloaca ” no longer exists, and this was 
initiated by the division and indistinctly circumscribed condi¬ 
tion of these cavities in Aphrocetas alcioornis and Lmcogypsia 
Oossei ; there is no longer any peristome, and both tliis and 
the cloaca in the following species will at last be found to 
disappear altogether, when the excretory canals, whicli hitherto 
have ended in a cloacal dilatation and peristomed vent, will 
hp found to open directly on the surface without the interven¬ 
tion of either. 


87* Leueonia muli^ida* 

Agglomerated. Specimen sessile, massive, compressedi 
irregularly undulating on the margin, which is thus dividea 
into five more or less conical and projecting mitions, ea^ 
provided with a mouth, but no peristome. Colow whitish 
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J rellow outside, sponge-brown within* Surface consisting of 
ace-like cribriform sarcode charged with mortar-spicules, and 
knitting together tolerably large triradiates, that is wide with 
thinnish aimis, more or less uniform in aiise. Pores, the holes 
in the cribriform structure, averaging l-400th in. in diameter, 
mixed with larger ones four times the size, which often appear 
to have been produced by disruption of the sarcodic partitions 
between the smaller ones. Vents single, terminal, naked, 
one upon each conical projection, each loading into a cloaca, 
which is narrow, ending in a general one that is broad, 
irregular, and compressed like the specimen; holes of the 
cloaca circular, irregular in size and distance apart, lead* 
ing inwardly to one or more openings which belong to the 
excretory canals of the internal structure. Walls as indis¬ 
tinctly defined internally as the cloacal cavity is irregular, 
and, owing to the compressed form of the specimen, present¬ 
ing a greater thickness of the cancellated structure in one 
direction than the other, so that, for want of definition, it can 
only bo considered wall ’’ in name; cancellated structure 
consisting of parenchyma traversed by the canals of the ex¬ 
cretory system, supported by a spicular structure which is 
composed of radiates of different sizes, but mostly large, irre¬ 
gularly distributed, and so far apart as to cause the sarcodic 
portion just under the cribriform structure of the surface to 
present dilatations similar to the subdermal cavities of the 
non-calcareouB sponges. Spicules of two kinds, viz* acerate 
and triradiate:—1, acerate, minute, sinuous, with one end 
lancc-pointed^ averaging 15 by 4*6000th in*; 2, triradiates, 
re^lar and irregular, of different sizes, averaging 117 by 
8-6000ths* No* 1 is confined to the cribriform sarcrae of the 
surface, where it forms the mortat-spicule; no* 2, the tri¬ 
radiates, about the same size, both on the surface and in the 
wall structure, only a little stouter in the latter; thinnest on 
the surface of the cloaca, where, as usual, they present lonj, 
expanded arms and short shafts respectively. Size of speci¬ 
men jr in? high by 10-12ths x 842ths horizontally. 

Obs. There is nothing very striking in this species to dis- 
tin^ish it from the fdlowintf except the absence of quadri- 
radiates and the larger size of the staple spioulation, that is 
the spiculation of the parenchyma, which, m course, renders 
this structure less compact than where the spicules are smaller 
and more numerous. It is charged witn ova about 
GOOOths in. in diameter, bcarin|; the germinal vesicle and 
accompanied as usual by granuliferous cells about 4-8000ths 
in. in diameter, which may be spermatic---eamly recognized 
as the spongozoa are not half this size^-^iiieasuimients whicl^ 
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could not hare been made had not the specimen been in a 
favourable state for such observations. 

The words large” and small/’ tolerable ” and mode¬ 
rate,” &c., with reference to the size of the spicules, have been 
used for convenience; but they are all indefinite terms, which 
are only rendered satisfactory when accompanied by actual 
measurements. Still, it should be remembered that when 
they are used the magnifying-power should be the same for all, 
otherwise what is small at one time may appear large at 
another, and vice versd* 

38. Leuconia lobata. 

Specimen massive, sessile, lobate, presenting two or more 
apertures of unequal size, not peristomed. Colour whitish 
yellow. Surface even, compact, chiefly consisting of mortar- 
spicules and small radiates, interspersed hero and thoie with a 
largo one which belongs to the internal structure. Pores not 
conspicuous. Vents two or more, naked, of different sizes, 
leading into a single, irregular, and indistinctly defined cloacal 
cavity, whose surface is scattered over with holes of difierent 
sizes, more or loss sunk into the internal structure and in 
direct continuation with the large ends of the canals of the 
excretory system; echinatod throughout with the fourth arm 
of sagittal quadriradiates, which is minute* Internal structure 
caucdlous, traversed by the canals of the excretory system, 
which end in the diverticula of the cloaca already mentioned. 
Bpicules of throe kinds, viz. acerate, triradiate, and quadri- 
radiate:—1, acetates, minute, sinuous^ lance-pointed at one 
end, about 13 by ^-oOGOth in.; 2, tnradiates of two sizes, 
viz. small and large, the rays of the latter generally averaging 
105 by 9-6000th8 in.; 3, quadriradiates of throe sizes, the 
Uu'gest of which is of much the same size as the larger 
triradiates. No. 1, which is confined to the surface, is the 

mortar-spicuieno. 2. the triradiate, in its small size is 
confined to the surface, where it is mixed up with the mortar- 
spicuie^ and in its larger one to the structure of ther interior, 
extending here and there also to the surface; no. 3, the 
quadriradiates in their smallest size are mixed up with tlie tri¬ 
radiates and mortar-spicules of the surface, in their largest size 
they belong to the parenchyma, where they are mixed up with 
the triradiates of this structure, and in their thin sagittal form 
to the surface of the cloaca, where, as usual, the arms are veiy 
long, almost straight, and expanded perpendicularly to the 
shaft, which is comparatively short and straight, averaging 
16 hy 3-6000ths. while the arms average 60 by 4-6000ths; 
fourth arm, wnicb is shorter still, not only e^inating the 
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aurface of tlie cloaca^ but also extending into the canals of the 
internal structure. Size of sped men | in. in hoiglit by 1 in. 
in diameter. 

Obs. The compactness and consequent whiteness of the 
structure in this species contrasts strongly with that of Lruoo* 
nia muhifida^ if tlie presence of the quadriradiates did not 
absolutely make the aistinction. 

39* Leuconia compacta. 

Specimen massive, sessile, lobate, lobes round, funiished 
with a plurality of small naked vents, growing on and enve¬ 
loping the small stems of a Fucus. Colour whitish, opaque. 
Surface even, consisting of cribriform saicode cementing to¬ 
gether into compact structure small, more or less regular 
triradiatc and miadriradiatc spicules of uniform size and 
appearance, thickly cehinated with very largo and much 
curved acerates. rores, the holes in the cribriform structure, 
uniformly small, about 3 to 6-6000ths in. in diameter. Vents 
in plurality, of different sizes, scattered irregularly over the 
fiuiface^ the largest on the most prominent parts of the lobes 
respectively; all without peristome, that is naked, leading 
into narrow, irregularly defined, cloacal cavities, which branch 
off into the substance of the body or parenchyma, where they 
become almost infinitely subdivided; surface of the cloacal 
cavities, together with the canals eutoring them, slightly 
cchinatcd with the fourth arm of quadriracuatos. Structure 
of the wall, or rather body as it may be termed (for these dis¬ 
tinctions now begin to disappear), compact, consisting of 
parenchyma infinitely divided by the branching and rebranch¬ 
ing of the excretory canal-system, as just mentioned; sup^ 
ported on a skeletal structure consisting of small triradiates 
and quadriradiates like those of the surface. Spicules of 
three kinds, viz. aceraie, triradiate, and quadriraaiate;—-1, 
acerates, large, stout, unsymmetrically fusifornii much curved, 
averaging 180 by 21-6006tli8; 2, triradiates. regular andirre- 

f ular, umforrnly small, arms averaging 80 by 44-6000ths; 

, quadriradiates, about the same size, but with the fourth 
arm, as usual, much shorter than the rest. No. 1 thickly 
echinates the surface, where the thicker hah, which is mu^ 
curved, is free, and the thinner one is sunk into the substance 
of the body, with whose spicular structure in size also it forms 
a great contrast, as may be learned from the measurements 
al^ve given of the acerates and radiates respectively; nos. 2 
and 3 are uniformly distributed throughout the bock, in 
which the surface of the cloacal dilatations and the large 
canals respectively mre sparsely eohinated with the fourth rajr 
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of the latter* Ske of Bpecimen about | in* in diameter each 
way. 

Obs, Tina species in the structure of tlie body (for, as 
before stated, tnere is no differentiation now into cortex and 
wall, and very little between the excretory canal-system and 
t]ie cloaca) is very much like Teichonelia prolt/eraj from 
which, however, it not only differs in general Ibrra*, but in the 
presence of the large, stout, curved ncerates instead of large 
quadriiadiates on the surface as in the latter, and in a slight 
tendency to a cloacal termination of tlie excretory systems, 
wherein the typical form of the cloaca is becoming lost in the 
enlargement of its holes and their branching off into the canali¬ 
cular structure of the interior* 

40* Leucaltis fioridana^ H., var. australienais^ 

Specimen massive, without particular form, looking as if it 
had grown over some maiino rubbish, stems and stuff of some 
kind in a floating or unfixed state ; lobed irregularly; lobes, 
where existing, conical, compressed, with or without a mouth, 
but with no peristome. Colour dirty yellowish brown. Consis¬ 
tence film, hard, especially in the dry state. Surface rough and 
liavah to tlie feel, from the projecting rays of large triradiates 
plentithlly inixod with the smaller ones, or staple size of the 
body, presenting hero and there low gentle elevations in 
tolerable uniformity, and also here and there a tract of granu¬ 
lated appearance, consisting of small conical or tent-like forms 
about l-40th in. in diameter, 1-lOOth in. high, and l-40th in. 
apart. Pores, as usual, in the reticulation of the surface. 
Vents numerous, large and small, scattered irregularly over the 
surfaccj the larger ones only leading into genuine cloacas, the 
others into simple dilatations of the structure; surface of the 
cloaca smooth, rendered very uneven by large and small holes, 
at wide but variable distances apart, deeply sunk into the body** 
structure through wide infundibular depressions which finally 
end in openings of the canals of the excretory system, echinated 
apparently as much by the arms of triradiates as by the fourth 
arm of quadriradiat^. Structure of the body consisting of 
densely cancellated parenchyma traversed by tne branches of 
the excreton' canal<*sy8tem, supported on a skeletal fabric com- 

K sed ehieuy of small radiates plentifully mixed with very 
*ge ones, undefined either by a cortical layer externally or 
a cloacal one internally. Spicules of three kinds, viz. acerate, 
triradiate, and quadriradiate:—1, acetates, very minute, thin, 
Straight^ cylindrical, about 100-6000ths in. long by l-6000tU 
in. in diameter; 2, triradiates,Jarge and small, more or less 
si^iuradiate and equiangular, ray of the former averaging 28i 
iiliiii. Mag* N. Hwt, Ser. 5. Voh xviii, 10 
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by 61-60(K)thH, aiul of the latter 86 by 3-600()tli8, thuH the . 
lar^r triradiatc b eight times as large as the smaller one, 
which, on the other hand, is the most numerous, or the 

staple spicule of the body; 3, quadriradiates the same ns 
the small triradiates in size, but, of course, provided with 
the fourth arm, which, as usual, is smaller than the rest. 
No. 1, the acerates, confined to the surface, where they are 
arranged tent4ike or in a conical form, rising up from a 
common layer of the same kind on the surface; no. 2, the 
triradiates, larjre and small, confined to the body-structure 
without any evident arrangement; and no. 3, the quadriradi- 
ates, mixea with them, of the same size as the staple or small 
triradiates. but less numerous, also sparsely echinating with 
their fourtn arm the surface of the larger excretory canals, as 
before stated. Size of the largest specimen, whicli is dry, 
rather compressed, oblong, and rounded on the projecting 
])oints, apparently produced by attrition while floating about 
the bottom of the Sea, 71 in, long by SJ x in. in its other 
diameters, but very irregular. 

Oifi. 'J'he brown colour of this sponge, botli wet and dry, 
its irregular form, its harsh prickly feel from the arms of the 
large triradiates projecting l^youd the common level of the 
surface, together with tlie internal structure, which is a mix¬ 
ture between the cloaeal and canalicular excretory systems, 
and its spiculation^ render the speoies as unmistakable in 
itself as it is unmistakably like Hfickers LeuoaUiaJbrichm 
^ Atlas, Taf, xxvi.); as, however, there does not appear to 
have been any of the minute acerate spiculation on the latter, 
and after ranch search I have been able to find only one large 
quadriradiate among the large triradiates, 1 have designated 
it a variety of Leuoaltis fioridana^ as the heading will show. 

For a calcareous sponge the great size of the largest speei** 
men, viz. 7| in. long dlx., may be considered very unusual. 
Sometimes the surface presents a reticulation of more or less 
broken ridges in high relief. 

41. TeidhoneUa 2 >rolifsra^ Carter. 

Tei^ietMa proUferu^ Carter, Annals, 1B78, vol. ii, p. 85, pi. ii. flgs. 

Finally we come to this species, which simply consists 
of parenchymatous structure traversed by excretory canal^ 
systems which, beginning by small branches in the interior, 
terminate respectively by open naked months at the surface; 
supported on a staple mass of small radiates, accbmpauied more 
or less plentifully by very large ones, whiem, from their much 
greatei* size, are rendered very conapiouous (see my illustrated 
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deBcription^ L «.)• Thus we have no longer anjr cortical dif¬ 
ferentiation on the surface, nor any cloacal cavitr interiorly, 
but a so far simplified structure that it becomes identical with 
that of the common run of noa-calcareous sponges* 

There are several specimens of this sponge in Mr. Wilson’s 
collection, all more or less like that which I have described 
(Z. c.), viz. the largest averaging 3 inches high in theirpresent 
state, that is after having been broken off from their oase of 
attachment, by 5 x 5 horizontally, formed os usual of an erect, 
thick, iiiterfolded lamina with round undulating border in 
which the vents are situated. When fresh these specimens 
are said to have presented a greenish-slate and reddish- 
brown tint below,” now whitish yellow throughout 

In the paper on the Teichonellidea,” to which I have 
alluded, will be found another species under the name of T. 
tahyrinthicoy which, through Mn Wilson’s specimens, 1 have 
now found to be so nearly allied in structure and general 
character to Grantia cornpreuaa^ that it has been considered 
desii-able to remove it from the 1'oichonellida to the vicinity 
of that sponge, where my reasons for so doing have been more 
particularly stated {aupr\ p. 38). 

Parasitic Cdl in Teichonella prolifera. 

One of the specimens of is remarkable 

for being densely charged with the minute nucleated cell, like 
the human blood-globule, which, in my paper on the Parasites 
of the Spongidm Annals,’ 1878, vol. li. p. 1G5), I have 
describea under the name of Palmella spongiarumr Be¬ 
sides being in size and shape like the human blood-globule, it 
in like manner presents a pinh tinge, whereby a white sponge, 
when dry, such as Halichondriapaniceuy Bk., wherein I first 
found it at this place (Budleigh-Salterton, Devon), becomes 
coloured by it; and this may account for the ^^reddish- 
brown ” tint when fresh to which I have alluded. Moreover, 
this parasite forms half the substance of an incrusting form 
of an Aplymna covering a mussel-shell which is among 
Mr. Wilson’s collections; and the same is the case with a 
specimen of from S.W. Australia, which I previously 

possessed; so mat its existence is general. 

Summarily it might be stated that Mr. Braeebridge Wilson’s 
collection of S. Australian calcareous sponges has been sufii- 
meat to lead us from the simplest structure to one which is 
identical with that of the ordinary run of non^alcareous 
sponges, and that therefore, however much it ma^ be desired 
io make the former a distinct class,” these facts do not 
such a conclusion. 


10^ 
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P.9.—Since the above was written, I have found a much 
larger and more typical specimen of Lelapia australis^ Gray 
(to which I have given particular prominence on account of 
its connexion with fossil species), which by accident had been 
overlooked in one of Mr. Wilson’s later collections fi'ora Port 
Phillip Heads,” and therefore take this opportunity of ap¬ 
pending a description of it as follows:— 

Lelapia ausfralts^ Gray. 

Cylindrical, clavate, the largest part upwards, somewhat 
curved or bent upon itself, rugose longitudinally. Consis¬ 
tence firm. Colour dark grey. Surface even, smooth, inter- 
inpted by the projection of crooked ridges extending from tlio 
free to the fixed end, subspirally and longitudinally, in broken 
lengths, sometimes reduced to mere scattered tubercular points, 
most pi*onounced on the concave side towards the mouth, 
least so on the opposite side; largest and most continuous 
ridge l-3rd in. long, l-48th in. broad, and 3-48ths in. high. 
Pores plentiful^ scattered over the surface, not remarkably 
large. Vent single, terminal, represented by a narrow, ellipti¬ 
cal opening about l-8rd in.in its longest diameter, so constricted 
in the centre as to be closely apiyroximatod by an infolding of 
the lip on each side; provided with a peristome whose spicules 
here are broken off short; leading into a cloac/a corresponding 
in shape with the specimen, that is wide above, narrowed to 
a point below (after which the stem becomes solid); in other 
respects the same as that above described. Structure of the 
wall, which is about 5-24ths in. thick, together with the spi«tt- 
lation, also much the same as above described; but with 
these exceptions, viz. that the large acerate spicule of the 

body ” appew® to traverse the wall horizontally as well 
as longituainally ; while the ridges ” arc composed of a 
mass of acerate spicules of different lengths and ^ thick¬ 
nesses, averaging 150 by 24-6000th8 in., some of which are 
simply points at each end, others bent and lanee-shaped 
at one end and simply pointed at the other, and a third 
bent and lance-shaped at each end; all in contact longi<^ 
tudinally with each other, forming a wedge-shaped mass 
whose narrow end or bolder, according to the length of the 
ridge (that is whether linear or reduced to a small tubercular 
point), is slightly sunk into the wall, and the other, whose 
spicules, like those of the peristome here, are broken off short, 
spread onl; into the ridges of the surface, where the cuticular 
la;;^esr of mortar-spicules ” banks it up on each side. In a 
dried fragment these masses, in the sectum esp^alty, pr^nt 
the glistening white aspect or the peristome, oise of specim^t^ 
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from end to end, across the arc of the curve, 3^ IncJies; 
^eatest diameter, which is towards the head, 1 inch; least 
aiameter, at the fixed end^ which has been broken off from 
the place of attachment, | inch. 

Loc. Port Phillip Heads;’ 

Obs, Besides being far larger than the specimen above 
described, which I always thought to be more or less deformed, 
this one probably presents us with the typical characters of 
Lelapia australisy and licnce my object in appending the 
above description. It must also, independently of its typi¬ 
cal ” value, be considered a large calcareous sponge as the 
latter generally run. The spiculation may be a trffle larger 
than as above described, but the ridges are an entirely new 
f^urcy which in their characters are alone sufficient to dis¬ 
tinguish the species; while the large acerate spicules of the 
body, arranged both transversely and longitudmalljr in the 
wall, represent the large sagittal triradiates of the “ inarticu¬ 
late ’’ calcareous sponge-structure; the rest of the spicules 
here, including that remarkable form, vix. the fork-like tri- 
radiate,” to which I have above alluded as being so interesting 
in connexion with the fossil species Seetrostomella, being 
dwarfed into comparative insignificance. 


XVI .—Descriptions of four new Species of Butterflies from 
Burmahn By 11. Ghose Smith. 

Papilla AdamsonL 

Upperside. Anterior wings brown-black, darker towards 
the case, the nervures and rays between the nervures black. 
Posterior wings the same colour as the base of the anterior 
wings, paler towards the anterior margin, crossed beyond the 
ntiddle by an irregular band of five rosy-white spots, the 
$pot nearest the anterior margin cordate, the next three 
conical and lunulated externally, the fifth spot at the anal 
angle nearly obsolete; below the band are three submarginal 
large^ spots; lunular, the innermost grey flushed with rosy 
earmine, the middle spot grey, less rosy, the third the same 
ooburastheband. 

Underside* Anterior wings as above, but paler. Posterior 
whigs with the band brighter, larger, more tegular and 
anrved, eontaining six spots, ^e spot on the anterior margin 
Kinare, the second the largest and nearly divided by a 



160 


Mr. 11. Grose Smith m new 


black mark, the third, fourth, fifth, and sixth smaller, the 
spot next the anal angle bright oarmirxe; the three subniar- 
ginal lunular snots also larger, the two lowest bright carmine, 
the third brightly tinged with the samo colour. Palpi ana 
body cartbine, the latter broadly striped with black. 

Expanse 4| inches. 

llaUtat, Jjurmah, on the Siamese frontier, near the Sal¬ 
ween river. Taken by Capt. Adamson, R.E. Nearest to 
I\ Ar{fiU>tochi(p^ but very distinct. 

In the collection of Mr. Adamson. 


Pajjffw mehala. 

Upperaide, Male daik brown, irrorated with ferruginous 
scales. Anterior wings with a minute white spot at the end 
of the cell, also on the margin at the ends of the discoidal and 
median nervules. Posterior wings irrorated in the region of 
tlie anal angle; beyond the middle is a band of seven spots, 
the spot on the costal margin creamy white, nearly square; the 
second, third, fourth and fifth the same colour, mongated, tlic 
third being the longest, the second, third, and fourth iunulated 
externally, the fifth smaller, and the sixth and seventh still 
smaller and pale brown j six small submarginal lunular spots 
and a small s|>oton the outer margin, the four nearest the anal 
angle pale brown, the others white, the margin between tlie 
nervuros white. * 

Underside. Anterior wings irrorated, as above, towards the 
apex, paler, the spot at the end of the cell larger, and a 
double row of minute white spots on the margin. Posterior 
wings, the sjxots are whiter, the band smaller, and the sub- 
mi^nal row larger. 

l^is butterfly belongs to the ** Castor group. 

Expanse 4 inches. 

Ifdwiiat. Toungoo. Burmah. 

In the collection ot H. Grose Smith. 

Nymphalis NichoUi. 

Anterior wi^ slightly falcate. 

Upperside. Kue-Uack, dark brown towards the base, and 
nervures also brown, crossed beyond the middle by a double 
row of white srots, nastate inwardly, the two lowest of each' 
row being confluent and tinged with yellow} below the spots 
at the inner angle is a yellowish-white longitudinal baxid 
extending nearly halfway along the inner margin; white 
marks on the margin between the veins, hardly visible towards 
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the apex, and gradually becoming more distinct towards tlic 
inner angle. Posterior wings dark brown at the base, covered 
with long brown hairs, the outer half creamy white tinged 
with yellow, and deeply dentated by the dark brown colour of 
the kiso, which partially follows the veins; the veins at the 
margins ha\ e hastate markings j a submarginal row between 
the veins of block spots, white in the centre, the second spot 
nearest the costa being the largest, and geminate spots at 
the anal angle. The first median iiervule slightly projects, 
forming an indication of a tail. 

Underside. Pinkish grey with numerous dark markings, 
crossed in the middle of both wings by an irregular dark band, 
and growing paler towards the margins. Thorax and abdo¬ 
men blown. Antennae black. 

Expanse inches. 

Habitat. Burmah, 

A beautiful and distinct species, in shape resembling the 
Polyxena groups but the tail is less pronounced. 

In the collection of II. Orosc Smith. 

Neptis cineracca. 

Upperside. Both wings greyish black mottled with brown. 
Anterior wings crossed beyond the middle by a greyish-white 
band broken into three spots—^thc first trifid, the second and 
third bifid \ a narrow white band and conical spot in the cell, 
and a stfbmarginal row of small white sjxits curved inwardly 
towards the anterior raai’gin. Posterior wings with a greyish- 
^hito band of spots within the middle^ and beyond the middle 
a row of oval spots, distinct and shaded with gi*ey, and a faint 
submarginal line of grey. 

Underside, As above, the grey shade on the white spots 
more pronounced^ the submarginid row of spots with a greyish* 
brown interrupted line on each side; the base of the posterior 
wing broadly white on the interior margin, and the row of 
spots beyond the middle with an interrupted line of greyish 
white on each side. 

Expanse 2k inches. 

HamtaL Toungoo, Burmah. 

Differs from in the narrower and more acute 

shape of the wings, the narrow band in the cell, the oolourbg 
of the spots, the upper p^t of the middle bifid spot on the 
anterior wings not projecting beyond the lower, and tlie spots 
of the row beyond the middleof the posterior wings being nearly 
.^round instesd of oblong, shaded with grey, and diatioot. 

In the coileotion of H, Grose Smith, 
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XVTI .—On Proteleia • Sollosi, a new Oenua and Speotea of 
Monaxonid Spongea allied to Polymastia. By ARTHUR 
Dendy, B.Sc., Associate of the Owens College, and 
SnURT 0. Riijley, M.A., F.L.S., of the Zoological 
Department, British Museum. 

[Published by permieeion of the Lords Commissiuners of the Treasury.] 

[Plate V.] 

Ahonost the mai^ new and interesting Monaxonid sponges 
obtained by the ‘ Challenger ’ there is one which, while closely 
agreeing in most respects with the Suberitid genus Polgmaatfa, 
is distinctly marked off from all species of that genus by the 
possession of a very remarkable spicule, which, botli in form 
and position, strongly calla to mind the characteristic grapnel*’ 
of the TetractineUida. 

Through the kindness of Mr. Murray, Director of the 
‘ Challenger ’ Commission, we have been enabled to publish 
in this place a short account of this interesting siJOnge, whose 
well-marked characters entitle it to form the type of a new 
genus. As the chief points of interest concern its spiculation 
and its relation to other forms as thereby indicatcil, we shall 
not attempt here any histological description of the soft parts, 
reserving any remarks which may be required on that bead 
for our forthcoming Report on the * Challenger ’ Mona^tonida. 

Although it is always more or less hazardous to base a 
generic diagnosis on a single species^ yet the convenience of 
such a di^nosis is so great that it is ]}referable to give one, 
on the und^tanding that it may be subject to alteration when 
more species are discovered. 


Genus Pbotelbia. 

Sponge sessile, corticate; upper surface covered with 
mammiterm urooesses; skeleton-spicules spinalate and for) 
senate, and also a spicule with a grapnel-like apex projecting 
freek beyond the surfhee of the sponge. No flesh-spic^es. 

The genus undoubtedly belongs to the family Su^tidss. 

* (r;iorfXtia,abegi]uiiiig; soeallsd bsesuts it p ea m sts themdimsnt 
of a gwpnel-spieulo. 
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Description of Species^ 

Proieleia Bollaei* 

Sponge sessile, apparently coatii^ (it has been tom off 
from its attachment), consisting of a flattened cakeJike expan-^ 
eion with slightly convex upper surface, from which arise 
abruptly numerous short, thick, cylindrical, mammiform 
projections of various sizes. The single specimen in the 
collection is about 2^ inches long by 1^ broad and not quite 
half an inch thick ; the mammiform processes vary somewhat 
in size, being when full-grown about ^ inch long by ^ inch in 
diameter at the base; these processes are almost solid and 
very stiff and firm, contrasting strongly with those of such 
forms as Dolymastia rohusta and -P. mamillariB in this 
respect; at present they are all closed at the summit, and 
it 18 doubtful W’hethcr any opening exists in the living 

n e, though what appear to be traces of such can bo 
. Colour in spirit yellowish grey. Texture tough and 
leathery, internally coarsely fibrous; the cortex is very firmly 
adherent to the underlying tissues. Surface between and on 
the mammiform processes even, seen in sections to be minutely 
hispid; hispidity more strongly marked over the body, where 
also there is a considerable amount of foreign matter collected, 
than on the mammiform projections, which are almost gla¬ 
brous in appearance. Vents (? minute, at summits of papillte). 
Pores scattered (? singly) over the surface of the body and of 
the mammifotm projections. 

Skeleton : (a) Of the main Body. —(1) A thin, very dense, 
and compact external layer (PL V. fig. 6), about *15 millim. 
thick, composed of vertically-placed, tightly-packed, small, 
straight, and slender spinulate spicules, with their apices 
directed outwards and projecting for a short distance beyond 
the surface of the sponge. (2) Immediately below the aoove 
and inseparable from it a similar but vexy much thicker Wer 
of larger, stout, spinulate spicules, arranged as in the mst 
layer, and with their apices imbedded in it (PI. V. fig. 1, c); 
thickness about *35 mulim* These two layers together may 
be regarded as the cortex. Besides the spinulate spicules 
already mentioned there are, in the cortex, spicules of another 
mid vexy remarikable kiiid*--^h6 grapnel-spicules, to be de# 
scribed later. These jiiave the base and a portion of the shaft 
imbedded in the cortex^ while the remainder of the spicule 
projects freely for a considerable distance beyond the surface 
of the sponge, and bears at its extremity the grapnel lmme«» 
diately Wow the cortex, as above defined, comes a layer, 
about as thick as the second cortical layer, of still larger, 



m 


A, Ikntly and S. 0. TtWlcy on 

stout, spinulate spicules, not vei-ticttlly disposed, but for the 
most poit horizontally and irregularly, torming a compact 
niasB. Below this layer comes the general parenchyma of 
the spotjge, enclosing very numerous, scattered, spinulate 
spicules and very wcU-defined stout fibres, composed of large 
actuate or subspinulate spicules longitudinally placed, and with 
their api(‘Cft outwardly directed. These primary fibres run 
vertically towards the surface of the sponge; before aniving 
there they expand into divergent brushes ot large spicules, 
whose apices penetrate right into, or even through, tlie cortex* 
Secondmy skeleton-fibres, if present at all, are very ill-defined, 

(b) Of the Mammiform Processes, —The cortex and the layer 
immediately below it are arranged very much as in the main 
hotly, except with regard to the grajmel-spicules, which 
seem to be entirely absent; then come very definite, stout, 
longitudinally-placed bundles of spiculo-fibre (PI. V, fig. 2, o'), 
arranged mainly and fairly regularly in two concentric circles, 
and with the spaces between mem filled with a great number 
of irregularly but closely-arranged spinulate spicules; in the 
centre of the inner circle of fibre-bundles is a space almost 
quite free from spicules and filled with a yellow granular 
substance. The fibres are like those of the main body. 

Skeleton^spicules, — (1) Small, slender, very slightly curved, 
sharply and gradually pointed spinulate spicuies with not 
very well-developed oval heads (PI. V. figs. 6, 5 a) j size 
about *157 by *0046 millim.} these spicules occur in the outer¬ 
most layer of the cortex, (2) Much larger, very ktout, sharply 
pointed, fusiform spinulatcs. with roundish heads; size vari¬ 
able^ about *22 by '019 millim. j in the lower cortical layer, 
passing gradually by spicules intermediate in form and size 
into the long acuates of the fibres (PI, Y. fig. 8); these 
are smooth, straight, fusiform, and sharply and gradually 
pointed at the apex; size about 1*2 by *08 mtUim. (4) 
The grapnel-spicules (PL Y. fig. 1,«?, aud figs. 6, 6 a, 6ft); 
small, long, veiy slender, with more or less expanded base, 
and tapering very graduwy to hair-like fineness towards the 
apex, ending finally in a small knob provided with recurved 
teeth. The teeth seem to be not quite constant in number; 
commonly there arc three or four, but it is extremely difficult 
to say which, owing to the minute size of the spicule; some¬ 
times the teeth are abeent. leaving only the knob (PL V. 
fig 6 a). Length of spicule about *52 millim., thickness at 
thickest p^ of shaft about *0068 millim. Often the axial canal 
of the spicule is much inflated in the tCnninid knob, and 
occasionally it presents traces of branches towards the teeth. 

T There are no flesh-spicules of any kind. 

Locality, Simon’s Bay, Uape of Good Hope, KK^O fathoms. 
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As already stated, the relations of this sponge are undoubt* 
edly with the Suberitidaj, yet it is quite distinct from all 
previously known species, and we create for it a new genus, 
which we place near to Polymastia. Probably Prof. Sollas’s 
species Radiella Bchmnus Polymastia capitata^ Vosm.), to 
be mentioned later, comes very close to it. 

By far the moat interesting feature in this new sponge is 
the remarkable grapneUapicule and its bearing upon questions 
of classification, more especially upon the relations of th(‘ 
Monaxon ida to the Tetractinellida. The upshot of this is 
that the sponge in question adds a new and very important 
link to the diain ot evidence in favour of supposing the 
Tetractinellida to be derived from the Monaxonida. The 
present occasion seems to be a favourable opportunity for 
summarizing the evidence which has now been accumulated 
in favour of this view. Professor Sollas has very kindly 
favoured us with his views on the subject, which have been 
indicated from time to time in his various papers. One of 
the most important links is to be found in the genus Tetilla ^:— 
^^Tetilla is a genuine though somewhat divergent member of 
the corticate Ohoriatidfie, with close affinities to the JDesmaci* 
dina; it links together the suborders Tetractinellida and 
Monaxinellida. The evidence for this statement is found first 
in its embiyologic.il development, next in the characters of 
tile Esperiad Rhaphidotheoa MarshaU-JJalU^ Kent. In the 
embryo we find some of its tetractincllid spicules in course of 
development; they commence with a swelling at the distal 
end of large uniaxial spicules, from whioh afterwards teeth 
are budded off one by one. This is true both for the grapuol* 
and fork*shaped spicules. Thus the uniaxial clearly precedes 
the tetractinellid form in development, a fact of signal 
importance in the discussion as to which originated first, 
Monaxinellida or Tetractinellida, and in complete correspond¬ 
ence with observations made on the order of development of 
the spicules in the Calcispongim. 

In the next nlace, in Mhapkidotkeca Marshall^HaUi we 
find the distal ends of some of the large spicules which project 
from the skeletal fibres beyond the i^iu distinctly thickened 
into globular or oval or cylindrioal bulbs, in which the axial 

thread ehds in a slight spherical expansion. The 

rounded towelling of the distal ends of projecting spicules is 
not ci^fined to IShe^diidoeheoa ; 1 have it in a less marked 
form m a suberite to which 1 give the name of Itadidlu 
eckanue a bulrush).^’ 

Professor SoUas has kindly sent us preparations and 


e Vide Bellas, Ann, k Mag# Nat. Hist. March 1682, p. 162. 
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tracings of tbe spicule in Radtella fichmnu^ 

{vide annexed woodcut). The ends of 
the chief spicule, wliich project beyond 
the surface, arc swollen, granulated, 
and minutely spined. He says {loc, cit, 
p. 163):—‘‘ The swollen terminations of 
the spicules of i?. achcenua su^rgest the 
possibility of a polyphylotic origin for the 
Tetractincllida.’^ 

It is important to notice that, as men¬ 
tioned by wllas, it is the projecting ends 
of the main skeleton-spicules, and not of 
the small cortical spicules, which in Po/y- 
mezatia [Radtella) become swollcii; 

while in Proieleia Sollaai the ends of the 
small cortical spicule become modified. 

Evidence of very much the same kind 
as to tbe mode of origin of tbe tetractincllid 
spicules is afiPorded^y the Tetractinellid 
sponge TAenea WalUehii^ P. Wright^:— 

The slender spicules of the an^oring- 
fibres, over which the ectoderm extenus, 
are mostly rounded at the distal end, like 
many of the spicules of JK. achamuay or the 
forms which so frequently occur as va¬ 
rieties amongst the pin-shaped acuates. 

These represent the first stage of the 
grapnel-spicules, which thus differ from 
the similar spicules in Teiilla the 
absence of an initiatoipr inflation. In the 
next stam these spicules exhibit near 
the distid end a number of little tuber«- 
cular excrescences, similar to fliose which 
occur as abnormal thickening on many 
of the spiculea both of the Monaxonidao 
and the Tetractinellidae. In manv cases 
these tubercles take the fonn of smafl teeth, 
often recurved^nd vaiying in number from 
one to six. They are addom situated at 
the extreme end of the spicule, usually a 
little distance from it. ^ In the laiger 
specimens we find a considerable advance 
in growth and development; the spicules 
show a maihed increase in size: and Iss; ^ 

sipioole af sbma; d, 
ohiaf m- 

* Vidt ScUm, Ann. A Mmt Kat. Hist. June cul€«w|^p»Q}ectfe, 
1862, p. 460, pi. xtU. iga. 88^. yond the avxhoe and 

are swoiUeti, granula¬ 
ted, and tninutely 
spined. 
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though some of these larger forms still present a merely 
rounded end, others possess in addition from one to thrco 
short conical teeth budded off at some little distance before 
the end. There is still not the slightest trace of any ter-> 
minal inflation, such as occurs in 2Vf*7/a-grapnel8. The 
rays arise merely as spines, precisely similar at this stage to 
the more numerous spines which cover the distal end of the 
quadriradiate spicules of Tncentrium muricatum. We may 
indeed, on the basis of these observations, regard the rays of 
these grapnels as highly developed spines, which, at their 
inception indefinite in number, become subsequently limited 
to three.” 

Leaving now the ernbryological evidence, which clearly 
demonstrates that the tctractinellid spicule is derived from 
the inonaxonid form, wo must turn to the evidence afforded 
by several species usually recogtiized as Mouaxonid sponges, 
h^irst of all it must be observed that the actual number of rays 
to the spicules in Tetractinellid sponges is by no means con¬ 
stant. Prof. Sollas has very kindly supplied us with infor¬ 
mation on this point: he tells us, “ the variability in number 
of the teeth is a matter of no moment, so lortg as they do not 
frequently exceed three. Most Tetillas exhibit extreme vari¬ 
ability in this respect, tlic same sponge frequently presenting 
forks or anchors with one, two, or three teeth.” 

We have already referred to the evidence afforded by the 
Suberitid sponge Polymastia {Radiella) schmius. 

Of other Mouaxonid sponges with polynxial skeleton-spi¬ 
cules the genus Aoamus forma a very good example. Both 
the known species of this genus possess grapnel-spicules 
echinating the skeleton-fibre in tufts. Bach spicule has a 
rounded base attached to the skeleton-fibre, a straight smooth 
shaft, and a jp’apnel-like apex; in the one species 3io number 
of teeth in the grapnel is four {A, innominatus)^ and in the 
other three {A. ternatus). It is of great importance to notice 
the position of the grapnel-spicules m this sponge~that they 
occur within thebo^ and not^as in the Tetractinellida, mainly 
radiating from the surface: in the one case thei^ is a radiate 
arrangement, and in the other there is none; hence, though 
Aoarnm tematus possesses grapnel-spicules whose welbdeve- 
loped teeth a}*e almost constantly three in number, yet, 
having regard to other features, such as the arrangement of 
the skeleton, it will be seen to come not nearly so close to the 
Tetractinellida as does l^oteleia. 

In another very interesting monaxonid sponge obtained by 
the ‘ Challenger ’ and to be described fully in our report, under 
the name Ihrinacophora funifi>rmis^ there is, amongst other 
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linear fikeleton-gpiculee, one which has a long, smooth, usually 
crooked shaft, evenly rounded off at the base, and at the ape^c 
branching into several short blunt processes, like the fangs of 
a human tooth; here, it appears, that we Iiave a ()olyaxial 
spicule comparable to the forked spicules of the Totractinellida, 
derived from the monaxonid type by furcation of the main 
axis instead of by the outgrowth of spino-like processes. Tlie 
central canal appears to branch together with the spicule. 
The systematic position of this sponge is veiy doubtful; it 
forms the type of a new genus which, owing to the presence of 
trichite sheaves, we have included amongst tlie Desmacidinidse; 
but it has very strongly marked axinellid characters and is 
far removed from the Suberitidco. 

One of the most interesting and important siKinges which 
bears upon this question is the species described by Prof. 
Sollas in the ^ Annals and Magazine of Natural History ’ for 
January 1879 (p. 17), under me name Plectronella papilloea^ 
a species which su^equently proved to be identical with 
Tncentiium muricatum^ Ehlers. This monaxonid sponge, 
which the author refers to the family Ectyonidee, possesses an 
echinating skeleton-spicule which is normally triradiate and 
uccaaionaUy quadriradiate. These are true quadriradiate 
spicules, and tnus seem to lead on to the tetractinelUd type.” 
Carter * also refers this sponge to the family Ectyonidm; but 
Vosmaer t considers it a Tetractiiiellid. 

All this evidence seems to lead to the conclusion that the 
presence of a tetractinellid spicule is in itself not a sufficient 
guide as to the systematic petition of any given i^ponge, that 
it may arise independently in different groups of siwmges, 
and that the Tetractinellida are by no means so far removed 
from the Monaxonida as is generally supposed; indeed. Prof. 
Hollas tells us that he began to doubt long ago how far the 
Tetractinellida form a natural group. Tnei'e scorns now to 
be no doubt that they are derived from monaxonid forms, but 
whether they have originated polyphyletically or not is another 
question; so far as spiculation is concern^ th^ may very 
well have done so; but this is not the place for a discussion 
of this question. The new sponge which we have here de¬ 
scribed iorms a very important link in the chain of evi<fonce, 
and as such seemed to deserving of s|>ecial notice. 

In conclusion we take this opportunity of thanking Prof. 
Sollas for tlie invaluable assistance which he has given us in 
compiling this short account. 

♦ Alin, k Mitf. Nat. Iliat, ser. 5, vol. Hi, ji. ^xxvH, Hg. in. 

t Bionn’s < Khee. u. Oidnang^ dee p. 8^. 
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EXPLANATION OF PLATE V. 

Proteieia Soltusi, 

Pig* 1. Vertical section through surface. x44. primary skeleton- 
fibres j 6, outer Inyor of cortex; c, inner layer of cortex; c?, 
grapnel-spicules; c, accumulation of foreign matter on tbe 
surface. 

Fig, 2. Transverse section of mammiform process. X12. ii, sections 
of skeleton-ftbrea; 6, outer layer of cortex; c, inner layer of 
cortex. 

Fig, *S. Lnigo acuato skeleton-spicule. Xl20. 

Ftg,^a, Smaller acuate skeleton-spicule. xlOO. 

Fg$, 4, 4«. Large^ stout, spinulato skeleton-spicules. xl(H). 

Fip$, 6, 5 a. Small, slender skeleton-spicules. X190. 

Fig, 0. (Irapnel-spicule. x 100. 

Fig, 0 a. (Irapnel-spicide, with terminal expansion, but no teetli. x 100. 

Fg, 6 h. End: of one of the grapnel-spicules. X 600. 


BIBLIOQIUFHIOAL NOTICES. 

Memoirs of the Qeologieal Sut^ey of India, Palmatologia Indictt^ 
being Figures and Descriptions of the Onjanic Etmaiks procured 
during the l^ogress of the Qtological Survey of India, Fublishcd 
by Order of llis Excellency the Governor-Oencral of India in 
f/ounoil. Ser. x, Indian Tertiary and Fost^Tertiarg Verteiirata, 
Vul. Ill, Farts 7 and 8. Siwalik Orocodilia^ iMcertiliay and 
Ophidia; and Tertiary Fishes, By K. Ltdkkxbr, H.A., F.G.8., 
&c. With 10 plates (xxviii.-xxxvii.) Calcutta: Geological 
Survey Office. London; Trubner & Co. 1886. 

Tns Crocodilian fauna of the Siwalik rooks is closely allied to the 
existing Indian types, but is remarkable for the great dovelapment 
of Uharials, two of which were animals of larger siso than any living 
representatives of the group. Tim descriptions commence with a 
short account of the characters of fossil allies of living crocodiles, 
which have been described from Tertiary and Cretaceous strata, 
Threo recent Asiatic specios of the genus Crocodihis are known and 
two fossil forms ore now described. C. sivalensis is well known 
fri»m crania and other remains, extending f^om the Funjab through 
the Wwalik hills to Burma. It is closely allied to 0, paltuttrisy and 
difibrs in the greater width of tho interorbital bar, in the more 
backward position of the anterior nares, the rougher sculpturing of 
the premaxillary hone, and some other characters; but the author 
observes that the variety of C. palustrU from Ceylon approximates 
nearer in some respects to the fossil than to the other Indian forms, 
end hence the Siwalik spocios is regarded as the ancestor of its 
existiug ally. It is not without interest that tho 0, llantingsior of 
the Headon beds dosely resembles the crocodiles of the 0, palustris 
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type in tlio Buture between the maxillary and premaxillary bones. 
Crocodilmt ^^Jilasindicus of Falconer ie known from the Siwaliks of 
Porim Island in the Gulf of Cambay. Falconer reeo^ized its 
affinity to 0, jpalustris^ and the author points out charactcrb in which 
it differs from the species already described, especiall;^ in the trails^ 
verse character of the suture between the premaxillary and maxil¬ 
lary bones and in the convexity of the facial profile. It has the 
ninth tooth large. In the facial sculpture the extremities of the 
premaxillary bones are almost smooth, as in C. palu$trin ; the inter¬ 
orbital bar is narrower than in C'. sinmetmn. All living crocodiles 
present considerable variation, in what might at first sight be sup¬ 
posed to be B].)ecific cbaractors, at difiereut stages of growth; and 
the author would probably admit that many of our fossil 8i)ecics 
may hereafter be modified as these fads in comparative anatomy 
become recorded, 

Mr. Lvdokker suggests that the North-American Cretaceous genus 
IJohpa should probably bo included in the genus GhariaUs (Gcof- 
froy), and accordingly gives a provisional definition of this well- 
known existing so as to include Mohps» From the circum¬ 
stance that the genua occurs in the Upper Cretaceous of Franco and 
the Bracklcsham beds of this country, the author conclades that it 
migrated eastward from Europe during the Tertiary perif)d. The 
Gharialta ynwjrdcua is well represented as a fossil in the Biwalik 
hills, in Burma, tbo Punjab, and Perim Island. At the present day 
it is found in Bengal, the Korth-west Proviucob, Akyab, and the 
Indus basin. Tho species G. hy^udrkuB was larger then G, gan^ 
geiicus, witli which it closely agrees in 2 )alutal characters; but the 
width of the bar between the temporal fossto is much greater than 
in tho existing species, and it has the orbits closi-r together. The 
remainder of the species are characterized by having pits in the 
cranial rostrum for tho majority of tho teeth in the mandible. G. 
curvirostris has but a slight expansion of the premaxillm, and has 
not the eversion of the orbits soon in existing species ^ it is found 
in the Lower Siwaliks of Sind. 

&. h^yiadua (Falconer and Cautley) is limited to tho Biwalik bills 
and Eastern Punjab. The fifth spemes, Gharialia puckgrhynchuB, 
is known from the Lower Siwaliks of Bind. It is a veiy large 
species, which most resembles the G. eurviroHria* Its premaxillary 
teeth are larger than those in tlie maxillary bone. It is st^posed 
to have measured from 50 to 60 feet in len^h. A new genus, 
Ehamphoauchwt, is formed for some Qharial-hko remains in which 
the premaxillary bones are separated from the nasal bones, and do 
not form an expanded ond to tho rostrum, while the splenisl bones 
moke a considerable part of the mandibular s}inphysis. Fsloonor 
alluded to this type as forming a passage from the Gharials to the 
true Crocodiles, and the type spedes is now desozibed as M. orosn- 
defia. It is supposed to have been about three times the siee of the 
existing Gangdic Ohorialt but with a shorter rostrueou A dorsal 
scute is upwards of 7 indies long by folly 4 inches wide. The 
Species is characterised by a pit in the craninmi wUeh receives the 
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fourth mandibular tooth; but the dentition os a whole is suggostivo 
of the alligftfcor typo. 

The only fossil lizard from the Biwolik hilll is the Varawn 
itivaleitsia of Falconer, and tho only serpent Python molurua (lann.), 
known from vortebr® oolJoctod by Mr. 'J'heobald in the Punjab. 
This part of the work concludes with a list of memoirs relating 
to tho j'optile typos described. 

The eighth part is a description of the Biwalik hshos. A majo-* 
rity of the remains which have been determined belong to the 
families Ophiocephalidsc and Hiluridse, which ai tho pre^iont day are 
important elements in tho Indian fish-fauun. But some of the fossil 
Biluroid fishes have marked afilnity with African Tlie sharks 

of tho Punjab and Pegu are referred to Carchariaa nxi<l Carcharodon, 
Tho only ray described is tho Myliohatia i^urvipalatus^ a now species 
from the Eocene of Katch. 

Descriptions follow of Oajntodua indious^ a species of Ophiocejihftr- 
lua^ a new species of Olariaa ( C\ Faleoncri)^ a new species of Httero-- 
hranchxM (//. pal(rlndictM\ Chryaklithys Theobaldi^ Macronca nor, 
Uita yramiUcutatOy twospooics of .dnM#, and BagarinaYarrelU, Ano¬ 
ther fish is provisionally referred to tlie Cyprinodontidoe, and Diodon 
FoUi is a new species from tho Eocene of Itamri Island, The part 
oonoludc's with a preface to tho work, wluch states that the Biwalik 
and Narbada Vert/ebrata are now described. There is a table of con¬ 
tents and index to the volume, and introductory observations in which 
additional notes are given upon a number of the typos dosoribed, 
while a now species, Mastodon Cautleyi, is illustrated with several 
woodcuts. The author may bo congratulated on tho completion of 
his labours and on tho excollont illustrations which tho later work 
contains. It is a great advantage to all students to be able to con- 
snlt these figures; and the author’s descriptions direct attention to 
the more striking characters of the fossils. Probably succeeding 
writers may take different views conoorning the nomenclature and 
even tho nmnities of some of the fossils, but will acknowledge their 
obligation to Hr. Lydokker for bringing the Ycrtebrata of tho 
Siw^ik rooks and the problems they suggest once more under the 
notice of naturalistsi in a complete history, 

Les Glandea du Pied et lea Pores Aquiferea ckez lea LamelUhranches. 

Par lo Dr. TukonoRB Babeoxs. 4to. lille, 1886, 
CoirsxnxaxKe the nature of the byssus of the MoUusca it may perhaps 
seem rathor ourious that any doubt should ever, have exist^ aa to 
its origin and siguifioanoe. It has no doubt been generally regarded 
as the secretion of peculiar glands, but naturalists of eminence have 
chosen to give it a very difl^rent Inteipretation, namely that it con¬ 
sists of a bundle of dried or <diitinused musoular fibres. This idea 
seems to have originated with De Blainville in 1825, and was more 
or less diatinatdy supported by J, Ktiller and Wagner, and at a later 
daio by Leydig, who dodared, in 1866, that ** what is oalled the 
byssus consists of ohitinized musoular fibres.” The last effort in 
this direction was made by Kathosius Kbnigsbom in 1877, so that 
the notion has persisted to a tolerably recent date. 

Ann* cfe May* N UisL^Ses* 5. Vol sriii* 11 
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Soon after tho last-mentioned date MM. Cttrrit‘ro and Th<5odorc 
Barroia undertook independently elaborate rcscaobefi for the purpose 
of settling tho question, and the descrii^tion of the investigations of 
tlie latter zoologist forms tho first part of the volume before us. M. 
Burrois has oxaminod over sixty si)ecieB of bivalve Mollusca belong¬ 
ing to the most various groups, and the result of his investigation 
has boon to convince him that the hyssus is rortainly a secreted 
organ, and that traces of it are to be found in nearly all the families 
of the liUmellibranchiata. In its most complete condition it consists 
of—l, tho hyssus itself; 2, the groove with its glands ; 3, tho canal 
of the bysbus; 4, the eavity of the hyssus with its glands. Of 
those the last is apparently the most important part, os it is there 
that the materials of the hyssus aro secreted, and in those forms iu 
which the hyssus is higlily developed this cavity is divided by a 
multitude of vertical lamollso into a number of sccondar}" cavities, 
each of which gives origin to one of the roots of the liyssus. The 
glands which Une this cavity are of two kinds, some continuous 
with the glands of the groove, and the others of much smaller 
dimensions, which generally occur only in those forms which have the 
hyssus highly devdoped. The author seems to bo indinod to con¬ 
sider the latter only a modification of the glands of the groove, which 
of themselves soom to suffice for tho production of a true hyssus. 

Upon all these points and many othem M. Barrois fumishea us 
with very full information, and his work ought finally to set at rest 
tho question of the true nature of tho byssns. 

The second section of his book treats of a subject, the importance 
of which was forced upon him during his investigation of the glands 
of tho foot in tho bivalve Mollusca, namely, tho introduction of 
water into the circulatory sysf^em of tho LamolJibranohiata through 
tho Bo-callod port aquiferi.^^ This is a subject uixiii which a greater 
variety of opinion has prevailed than even with regard to the origin 
and nature of the hyssus, and the analysis of the literature relating 
to it given hero by M. Barrois shows to how great an extent it has 
attracted the attention of naturalists. The author agrees with those 
who maintain that there is no intermixtnro of water with the bloc4 
of the Mollusca; he denies the existence of the intercellulor passages 
destined to facilitate this intermixture, described by several writers, 
and declares the supposed port cqa\fmci other naturalists to b© the 
apertures of the byssogetious apparatus, having no communication 
with the lacunar system of the foot. Tho organ of Bojanus he con¬ 
siders to be already put out of court by the researches of many 
naturalists, and hence hO concludes that there is no direct commu¬ 
nication b^ween the exterior and the circulatory system, and that 
the blood is never mixed with water. The turgcscence of the foot, 
which was supposed to be due to the influx of water into the circu¬ 
latory lacunae, be regards, with Meischmann and Hay J.ankestor, as 
caused by the sudden transfer of blood from the great resorvtfirs of 
the mantle to the spongy tissue of the foot. 

We have given here only a ren* imperfect notion of tho contents 
of this volume, which gives the detailed results of some admirable 
work upon two matters of coniriderable importance In the natural 
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history of the Mollusca. The book is well and fully illustrutod with 
two plates containing numerous figures, mostly showing the appoar- 
anoes seen in thin sociions of the parts under consideration. 

Annual lieport and Ptoceedinya of the Bdfast Naturalist^ FUld^ 

Cluft, 1884-~85. Series iL vol. ii. part v, 8vo. Bolfasi: 1885, 
Th® Annual Report of the Society’s afi&iirs is followed by a pleasing 
remme of tho summer and autumn excursions and of winter indoor 
meetings. Besides the Address, by Mr. W. II. Patterson, on tho 
ancient literature and history of Ireland, there are notes and 
pai^erB :—On tho Mosses of Mourne Mountains, on tho Gillod Pungi 
of I'lorth Ireland, and on a quantity of Door’s llorns found lU'ar 
Maralin, by the Rev. H. W. Lott; on tho Lignites and Silicified 
Wood of Ivough IS'eagli, by Mr, W. Swausion, P.G.8.; on an ancient 
Helmet of Iron and Bronze from one of the (Hranriogos of Antrim (?) ; 
and on tho Scale Mosses and Livei’worts of Co. Down, by the Rev. 
C. il. Waddell. Tho meteorological summary for 18vS5 aud list of 
members &c. complete this part of the * Proco^ings.’ Apjiondix ix. 
follows, containing;— 

1. Tho Recent Ostracoda of Belfast Lough,” by Dr. 8. M. Mal- 
oolmson. Besides notes on specimens and species, we have hero two 
elaborate tables, showing the distribution of Ostracoda in the Irish 
Channel and Belfast l^ough, with positions, depths, and bottoms of 
the dredgings, and reff^rences to the descriptions and figures of the 
many known species mot with. Six forms new to Britain are 
recorded ; throe of these are now species and are duly descril)ed and 
figured, namely LojcoconcJia emuiformis^ Paraclo.voBtonut truncatum^ 
and Bythocyihere paxio j and one now to Britain is also figured, 
Cytheruhia fovsolitta (pi. xxvi.). Dr. G, S. Brady, having aided the 
author in his researches, is duly acknowledged. 

2. « Tho Fungi of tho North of Ireland, Part I.,” by H. W. Lett, 
M.A. (Trin. Coll. Dubl.), after an appropriate introduction enume¬ 
rates 581 species, with their localities and referenoos. 

B. Foraminifera of tho Belfast Naturalists' Field dub Cruise 
off Belfast Lough, in the Steam-tng ‘Protector,' Juno 1885; also 
Foraminifera found by Dr, Malcolmson at Rockjwrt, Belfast Lou^b,” 
by Joseph Wright, F.G.8. lu this memoir the author, including, 
with corrected nomenclature, the Foramiuifera recorded in his 
formot paper (Proo, Belfast Nat. Field Club, Appendix, 1870-77), 
enumearato all the species now known on tho north-east part of the 
Irish coast. Besides notes on some of the species he gives a long 
table showing distribution aud rdalive abundance, and supplies a 
plate of twelve of the most interesting species (pi. xxvi.). The 
help given by Mr. H. B. Brady, F.R.B., in this work, and by Br. 
Malcolmson in the illustrations, is acknowledged. 

4, A list of the OretaCeous Foraminifera of Keady Hill, County 
Borry/' by Joseph Wright, F.O.S., is an im|)oriaiit audition to tho 
author's rosearones upon the Microsoa of the Irish Chalk, d:o« (Proo. 
BeRast Net. Field Club, 1874, Appendix, p. 73). Twenty-five species 
new to the Cretaceous fauna of Ireland are indicated among ^ 
mmy here enumerated; and five new forms are illustrated, with ten 
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othoT8« in pL xxyii.^ drawn by Dr. Malcolmson. Prof. T. Bnpert 
JonoB alBo ia thanked for help given. 

5. ** A List of Irish Colooptera collected mainly by the late Kobert 
PatterBon, Esq., FJl.8., in the year 1829.” Inie nsoful contribiir- 
tion to the scrieB of local Hats in Natnrtil History, boBides its intrinsic 
value, shows how much could be accomplished in a year by oue 
(|uite young and fully occupied in business matters. This, too, at a 
time when books of reference were much loss accessible than at 
present.” 


MISCELXANEOUS. 

(hi the Significance of Conjugation in the Infusoria, 

By Dr. A. GKtrnKR. 

In what follows I will briefly oommunieato on observation which 
seems suited to throw some light upon the still obscure nature of 
the conjugation of the Infusoria. My investigations relate to 
raramaciuin aurelia, of which Infusorian I have been able to 
employ a very considerable number of eonjugatod individuals for 
preparations. It is well known that Ickoli * has lately slated that 
from his preparations ho has been able to C'onolude that there is a 
migration of the nucleoli from one individnal to the other, a process 
which Biitschlit had previously supposed to take place in the same 
Infusorian. The main point of the whole process has, however, 
escaped both these naturalists, vhose publications T shall refer to in 
more detail elsewhere. This consists in the fact t?iat the nucleoli of 
the two individuals eetne into intimate contact with mch other, copulate 
with each othet\ 

The two conjugated individuals of ruravneecium are closely united 
togethei, besides their anterior parts, at a point in the hinder third 
of the body. To this point, which is indicoted by a sort of annular 
swelling, ^ero moves from the loft and right a nucleolus converted 
into a striated spindle (ButsoblPs Nuoleoluskapsel ; the two 
bodies touoh one another exactly in the bridge of commimication, at 
flrst only by their apices and then gradually more iniimatelv, so 
that they api>ear mutually flattened, and Anally two bodies origumte 
from them which meet together by their broader ends, amd exactly 
All up the abovo-mentionea bridge of communioation. „ 
Without going into minute details and into the farther course of 
the process I will content mysfll with having eatabli^d the fact 
that in Paratntreium aurdia the coiyngation brings about an intei*- 
mixture of nudear substance from both sides; and this seems to me 
to explain much or most of what was enigmatical to us in the ph^ 
nomena of conjugation, and to furnish us with a Arm support for 
the view which brings the conjugation of the Infusoria into dimet 
agreement with the sexual reproduction of the Metaxoa. As in the 

* *<UebeT die Kemrerhaltnasse der Infusorien,** Zool. Anseiger, 
Jabrg.vii. 1884, p. 491. ^ * 

t ” ^tudion liber die eitdeu Eniwk*klttngsveigbnga Ac.,” Abh. ftenek. 
ualurf. aesellseh. Bd. X. 187A, 
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MotaKoon the nuclei of the germ-oclis, so here the so^callod nucleoli 
oomo into intimate contact, and the result hero as there is an inter¬ 
mixture of different germ-plasmas. With Weismann, I am ooti- 
rinood that this result is the purpose of both sexual fecundation 
and corrugation, and the condition of the variability of tho indivi¬ 
duals, without which species-produotiou would bo impossible. 

With tho certainty that in the phenomena of conjugation the 
essential thing is tho exchange of nuclear substance in the two con¬ 
jugated individuals, wo stand on much more solid ground for tho 
exijlanation of these processes, and may for tho future drop all more 
iudednito notions. Among these wo have as the chief the most 
generally entertained opinion, which indeed is apparently supported 
by facts, that the purpose of conjugatiou is the r< juvenosconco of 
Infusoria exhausted by continual division ^.^B$riehten der niUarf, 
OetelUchaft zu Freiburg /. B, Band ii. (1886) Heft 1. 

On the Injlumee of certain Bhizoeephahm Purtmtes upon Oie Kxjternal 
Bexual Characters of their HoeU By M. A. Oiakd. 

Most of the lihizooopbala parasitic upon the Decapod Crustacea 
occasion the atrophy of the genital glands of their host without tho 
external sexual oharactons of the latter undergoing the least modifi¬ 
cation. Thus Sacculina triangularis^ Anderson, which occurs pretty 
frequently at the Poulignan, and more rarely at Ooncameau, uxKin 
Platyoarcinus pagurus, afifeots both males and females, widely pro¬ 
jecting on each side of the narrow tail of the former, while it is 
entirdy protected by tho broader appendage of the other sex. 

But tills is not always the case, and in some instances tho parasite 
by its presence causes modifioaiious so extensive that the infested 
moles become like the females in types in which sexual dimorphism 
is most strongly marked. A verj' disHnol oxamplo of this is furnished 
by Sacculina Fraimeiy sp. nov., a parasite of Stenorhynchus phalanx- 
gium^ Penn. This Bacculina, indicated but not described by Fraisse 
in the Boy of Naples, occurs commonly at Concarueau, in the Bale 
dela Forest. Wo may estimate at one in fifty the number of 
Stenorhynchi infested by this llhixocephalan. As in the caso of the 
SaccuUna of Carcinus mmas^ the parasite arrives at its complete 
formation during the period of reproduction of tho crab, that is to 
say, in tho present case, during the months of Juno and July. 

JSaeeulma Fraiesei is easily distinguished from other species of tho 
same genus by its external form and its organization. It is entirely 
concealed in the kind of box formed by the toil of the crab and the 
sternal plastron. Its outline is heart-shaped. Tho cloaoal aperture 
is nearly sessile, irregularly triangular in tho young. The ohitinous 
ring which aunxmnds the pedunde is very simple and not strongly 
marhed. The peduncle is short; the roots are thicker and more 
irregularly ramified than those of S, Oareini ; the collateric glands 
are well developed and situated upon the sides and towards the 
upper third of the height. The orientation is the same as that of 
SaccuUna carcinu Tlio nearly spherical testes aro situated at tho 

* The author promiftea a more detailed paper with figures. 
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median part of the posterior half of tho orarios nearly at tho centre 
of dguro of the parasite; they give origin each to a long deforent 
duct, which roaches tho posterior margin and turns round it to o|K*n 
in the supra-i)edunoular region. Sacculim tlieroloro liolongs 

to the group of meaorchxdeom SaccuUnat^ tho type of which is Saecii^ 
lina corculam^ Koasm., parasitic upon Aten/tttlsjftoridus. 

At first it appeared to mo that only the females of ^tetiQrhynchuB 
wore infostod by the parasite, which appeared the more surprising 
becauso in iShmrhipxcnm ^Jialanyimi the number of malos is much 
greater than that of tho females. A moro careful examination 
showed mo that the male sex has no indemnity, although it seems 
to be less frequently attacked (about one in six). 

In tho females the infiuonce of the paruaite makes itself felt ex- 
temolly by a profound modification of the four pairs of ovigorous feet. 
These appendages are much reduced, although we oauuot attribute 
their airoj^hy to wearing caused by the friction of the /S<icndina, I 
have indeed ascertained that in adult females in which the recently 
ovaginatod SacctiUnd was stiU small, the ovigerous feet already pre¬ 
sented the poor appearance of aborted organs. 

I soon observed infested Stenorhyachi^ apparently quite similar 
to the preceding, in which those feet did not exist at all, but in 
which 1 easily found oopulatory styles, greatly reduced it is true, 
and a difieront position of the genital aperture. Those individuals 
wore males, tho tail of which, however, had all the external charac¬ 
ters of the female appendage, and seemed arranged so as to shelter 
the parasite as perfectly as it shelters the ova in tho other sex. 

Moreover, tho secondary sexual characters of those infested males 
were also modified in tho sumo direction as the primary characters. 
Tho chehc, inst^oad of being strongly developed, were reduced, and 
did not much exceed the head as in tho normal males ; in one word 
they prusentod the same arrangement as in the females. All these 
2 >couliarities are tho more strilang because in the normal condition 
Stmorli/ynchus is one of the lirachyurous Decapods in which soxnal 
dimorphism is best shown. 

To find facts comparable with those just set forth we have to 
invoke the ofiects prc^uced by castration in the higher Yertebrata, 
and tho apuoaranco in eunachs of certain secondary sexual cha¬ 
racters usually belonging to the female sex. 

From another point of view, the false finality, unfavourable to the 
crab, which causes the appearance in one sex of a cbaractor of the 
other sex with the apparent object of protecting a parasite, is not 
the only example presented to us by nature of ^is sort of struggle 
between natural selection and sexual selection. Do not wo see the 
stamens of Melandrytm normally aborted in the female sox, 

become developed nevertheless when the plant is infested by 
layo aniherarumy so that the plant becomes, apparenUvy hermaphro^ 
dite in order to allow of the IruoUfication of the paraim f 

It is probablo that the observations which 1 have made i^pon the 
jSaceulim of St$mrhyntihu$ may be extended to other spedes, and 
espeoially to tho Saccfulina neglecia of Inabhui noorpioy wmeh, accor¬ 
ding to Fraisse, only infests the females. Therefore 1 make a point 
of ooolaring that 7 abandon the argument which I had drawn from 
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this agoinBt the theory of the tnigratioii of the embryo of tho 
Rhizocei»hala. I qIho add that all tho facts oontniriod in this note 
arc |)erfGctly well explained under the hypothesis of direct fixation 
which still appears to mo much tho* most probable.— Comptes 
lienduB^ July 6, 1880, p. 84, 

The Be<UBu(j and iU (klonferouR Apparatus, 
lly M. J. KOjnckel. 

I have ascertained that the young Cimwes^ on issuing from Iho 
egg, bear three odorifio gbmds, situated in tho dorsal region of tho 
abdomen. Those glands occupy the median portion of the first 
three segments ; all three, of tho same dimensions, when seen under 
tho microscope oflect tho form of a more or less inflated satchel ; 
thoir outlinb exactly reproduces tho contour of a melon-glass, with 
the bottom turned towards the head. Each gland opens externally 
by two orifices, placed on either side of the median Hue, and arranged 
transversely at tho margin of tho first, second, and third torgitos, 
just over tho lino of separation of the sogmenis; they have the 
aspect of open button-holes. 

If wo examine tho young bugs when thoir digestive tube is gorged 
with blood, it is jmtwsaible, on account of thoir opacity, to perceive 
tho odoriferous glands; to study these we must render the insects 
transparent by means of special artifices. We shall not at present 
dosenhe their histological structure, but merely remark that they 
are cutaneous glands formed by a fold of tho skin ; moreover, after 
treatment with oaustio potash we can ascertain that the outiolo of 
tho integument is continuous with the invuginated cuticle wbi<di 
lines the interior of the gland. 

These throe abdominal and dorsal glands persist until tho last 
change of skin ; they then become atrophied and are replaced by a 
thoramo and sternal glandular apparatus, llio Oimicides, which 
drink blood, like tho Scutolleridos, J'entatomides, Coroides, Lygmides, 
^0., which Buck sap, arc therefore jxrovided with two systems of organs 
of secretion, situated in two opposite regions of tho body, aocoifiing 
as they aro in tho state of larva or pupa, or in the adult state. 

The presence at different ages in the same insect of glands having 
different anatomical relations, but possessing tho same physiologicid 
attributes, is a fact which leads us to interesting deductions. In 
fact when I first indicated it, in 1860 ♦, I endeavoured to explain 
it, and I said that tho glands of the pupoo became atrophied, because 
in the Pontatomides and others the soutelluxii, olytra, and wings 
coming to covet the superior anfiies of the abdomen, would place an 
obstacle in the ^ay of the performanoe of their physiologic^ func«^ 
tion t but the bed<-bug having only a short scutellum, small elytra, 
and no wings, the ier^tos of tho abdomen aro never covered, and it 
would seem that my enlanation was defective: it will suffice for 
me to remark that this Hemipteron is an aberrant h’pe, transformed 
by adaptation, that is to say, having lost its aerial loeomoior organs 
to conform to a sadent^ existenoe suhordinatad to the Uologioal 
conditions imposed by its cohabitation with man; on the oth^ hand, 

• * Comptefl Tlcndas/ 2^ somestre, 1866, p* 483. 
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the present of the two glandular systems, as in the Ilomiptera 
furnished with organs of flight, demonstrates that originally the 
Cimiee9 possessed normally-conatitated elytra and wings. 

Some naturalists, indeed, have thought that those creatures, when 
adult, represented the pupa-state of other Homiptora, and that the 
number of moults justiftod their opinion* Now the disappearance of 
the larval and pupal odoriferous glands ooincidos with the appear¬ 
ance of new odoriferous glands, the exclusive appanage of the adult 
Heniiptora: then the Oimicea capable of reproduction and regarded 
as pupm are not able after another moult to acquire wings ; they 
are creatures which have attained the last term of tlieir develop¬ 
ment. If, like Pi/rrfioc^ris apferuB^ of the family Lygmides, they 
are capable of becomiiig winged, this would be at the time of the 
last moult, and the appearance of the elytra and wings of normal 
constitution would coincide with the disappearance of the abdominal 
glands and the appearance of the metalhoraoic glandular apparatus. 

If the discovery of the odorifle glands of the larvm and pupm 
belongs to me (1866), the discovery of the odoriferous glond in 
those adult Hemiptora was made by Leon Dufour (1833); but it 
was Leonhard Laudois who ascertain^ the presence of the glandular 
apparatus in the bed-bug (1868 ) t. According to him this apparatus 
consists of two long buraso, accumulating the secretion of a single 
median gland and gradually uniting in an excretory duct situated 
in the mesothorax and opening between the posterior legs by a 
single orifloe I This is all wrong. It consists in reality of a pair of 
elongated appendiculate burses, of equal length, arranged symme¬ 
trically on the two bides of the median Hue, between the cavities of 
insertion of the posterior legs ; each of these bursne opens by a dis¬ 
tinct orihee into a trapezoidal sac which occupies the whole meta- 
thoraoio sternal region included between the line of separation of the 
mosostemum and me^stornum and tho insertions of the third pair 
of legsi the hose of this sac is bilobed, and presente behind, on 
either side of the median Uno, two groups of minute glandidar omea. 
This sac opens externally by a pair of oridoes placed In a depression 
on tlie sides of the metasternum at the level of the insertion of the 
third pair of legs; these orifices are placed on either side of a pro¬ 
longation of tho mesosternum which extends between the legs. 

To sum up : the bed-bug, from the time of its hatching, in the 
6tat(^ of larva and pupa, possesses three dorsal, abdominal, c^iilbr- 
Dus glands, which disappear at the last moult, and are re^daoed in 
tho adult state by a metathoraoic sternal glandular apparatus. Tho 
presence of this apparatus is a criterion which enables us to prove 
that the Oimex nos completed its evolution.— 

July 6, 1886, p. 81. 

* This llemipteron, as was seen by Paul Meyer (1873) and as I have 
verified, in the larval and pupal states po^Miessot three abdomimd glands 
which disappear at the last moult when the mstathoraoio sternal gland 
is formed; during very warm and dry summers I have severM times 
observed in in^vlauals collected in the jFlotmiical Behool of ikm Museum 
the simultaneous poduetion of well^ormed wings and of rite meta- 
thoracir sternal gland. 

t Zoitschr. f wiss. Zool. Bd. xviii, p. 218, pi* xii. fig. 14. 
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XVIII.— On Ute Genus Uindia, Dune. By Dr. H. Eauff*. 

Tub genus Uindia was established by Duncan in an excel* 
lent memoir f, for some ve^ insignificant-looking, more or less 
perfectly globular bodies uom we Lower Hclderberg group 
of New Brunswick, which he named Uindia ephseroMaUa, 
He had received the fossils from Ilinde, who had previously! 
described them briefly ta a Tabulate Coral under the name of 
Spharolitss Nioholaoni. Duncan recognized the sponge- 
oatore of the bodies and the teti’acladine character of the 
sponge-skeleton; but the circumstouco that in the specimens 
before Um the latter were calcified, and the presence in 
them of a vegetable parasite (?), Balaachltfapenetrane, Dune., 
prevented his aotuallv refiUTlng the sponge to the Tetra- 
cladina, and rattier lea him to the notion (which I believe to 
be erroneous, and to whieh 1 shall recur hereafter) that we 
have here an Upper Silurian, and therefore the earliest known, 
Oalcisponge, the lAelettil el^ebts of which are constructed 
upon the 1y|^ of the Tetracladina. 

* Twuulated by W. S. JMSmu FL.6., from a separate ioipreiskni, 
eomsuinicated by the AnUior, of Ina meuou in tbe * Sitaungsbormte der 
Kiadanrb^aiSQhDU Gesellsibaft ttt Bona,’ lOtfa May, 18S0. 

t AmTilfog. Nat. Hist. eer.5, vol.iv. (1879), p. 84,pi.iz. 

t Abstsants a Pmc. Qeul. Soc. no. 806 (1676). 

Jan. dk Mn^, U. Hitt. Ser. 5. Vof. xviii. 12 
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Hinde kimself has since ^ designated the bodies as Hindia 
Jihroaa^ F, Koiner, sp., after recognizing that they were iden¬ 
tical with certain ^ecimens determined by Bdmer as Cedar 
moporajihroBa^ F. Bt)iner (non Goldfuss), from Tennessee f* 
Hinde, in his ^Catalogue,’ referred the species to the 
Anomocladina, while Zittel % was inclined to regard the skele¬ 
ton as Megamorine. While both these naturalists thus 
recognized and confirmed the sponge-nature of the bodies, 
Bteinmann § has reeently declared with great confidence that 
they, or at least the fossils occurring in tlie North*German 
diluvium, and referred to Hindia fibrosa ||, are not sponges at 
all, but a species of Favoaifes^ and that consequently there 
seems to be no reason for dcsiraating the fossil known from 
Tennessee and from the North-German diluvium by any other 
name than the original one of F. Romer, Ccuamojfora^ 
FavositeSf for Hindia possesses not a single one of the 
peculiarities cliaracteristic of the Siliceous Sponges—^iio 
stomachal cavity, no canabsystem such as we are acquainted 
with in Sponges, and no spicular structure t 

By the gratifying suggestion of Prof, von Zittel that 1 
should prepare in association with him a complete monograph 
of the fossil Sponges occurring in Germany (a work which 
was commencea some months ago for the Palseozoic s]>eeies), 
1 was enabled also to study the question here referred to upon 
excellent materials from Tennessee and New Brunswick in 
the Museum at Munich, probably including a specimen made 
use of by Duncan in his investigations, with some preparations 
belonging to it II. At the same time, by the kindness of 
the owner, Privstdocent Dr, Haas of Kiel, 1 was able 
also to submit to examination the specimens from the island 
of Sylt investigated by Bteinmann; and a specimen from the 
St Petersburg Silurian desimated as Vhmteiea petr(>po» 
litanua, which I obtained from Krantz, of this place (Bonn), 
contributed not a little to add to the certainty of my obser¬ 
vations and to demonstrate the identity of the American and 
German specimens. 

^ Hiude, * Catalogue of Fossil Sponges In the British Museum * (1883), 
p. 57, pi. wii. fig. 1. 

t F. Koiner, * Silur&una wostl. Tennessee ’ (Breslau, 18C0), p. pi. iu 

Neuw Jahrb. i Min. 1884,8. p, 70. 

$ Hid. 1886, i. p. 61 (Bziei Mitth.). 

II On the occurrence in North Germany, see also F. Il5iner, ^Leth^a 
matica* (1885), p. 63 (310), pi. iv. (wil), %. 17, in Barnes k 
laser's 'Palaoatoiogische Abhandlungen.’ 

Presented bv Hinde to the Munich Museum. 

See F. Hdmer, * SUur-Gesohlebe vonSadewits,* Bi!Cslau,1861; what 
is said of Mwnlieuliporn pftrc^foHtnnaf p, 26. 
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In what follows I shall not give the details and the full 
account of all my observations, whicli would be impracticable 
without figures firom the microscopic objects, and must remain 
over for a larger memoir; with regard to the form, the texture 
of the surface, the structure of the fractured surfaces with 
their radial streaks, and many details of the microscopic ap¬ 
pearances we can refer to Duncan’s excellent description. The 
additions and corrections, chietly relating to Duncan’s micro¬ 
scopic observations, which I have now been enabled to make 
by the more abundant material at my diaixisal will appear of 
themselves upon a comparison of what follows with Duncan’s 
memoir; 1 would here only communicate the essentially new 
results relating to the wonderful, perhaps unprecedentedly 
regular and elegant constiuction of tlie sjwnge-skeleton from 
the individual elements as it appears to me from the micro¬ 
scopic preparations, and wliich pcrhaj)s may serve to give 
these bodies, so insignificant in external appearance, quite a 
peculiar interest* 

From the central point of the spheres*—it must remain a 
question whefher around this there was a small cavity or a 
loreign body (Ilinde), or whether tlic tissue originally pos¬ 
sessed a somewhat different and looser structure (Duncan)— 
there radiate in all divcclions thin, perfectly straight canals, 
which differ somewhat from each other in diameter, are slightly 
widened externally, and are increased in number towards the 
surface by the interpolation of new ones ; these present a more 
or less regular transverse section, and their perforated walla 
are formed by quadriradiate, tctracladine skeletal elements. 

The typical tctracladine element consists of four arms radi¬ 
ating from a point, and arranged in space in the same WS(V as 
the Tines running from the centre of gravity of a tetrahearou 
to its four angles, or, which of course is the same thing, the 
perpendiculars from this centre of gravity to the surfaces of 
the tetrahedron. The four arras are therefore equally distri¬ 
buted in space, and meet each other at an angle of 109^ 28'; 
but the prmections of each three rays in a plane of projection 
perpendicular to the fourth (that is to say, therefore, the pro¬ 
jections of three rays upon the surface of the tetrahearon 
defined by the apices of these rays) enclose 120^ between each 
two rays. 

The elements of Mindia appear to be all veiy similar* In 
radial sections the microscope usually enables us to recognise 
only two arms distinctly^ as the elements are rather large, and 
the thin sections, to furnish distinct images, must bo kept very 
thin in proportion to this size; of the third arm only the inroken 
♦ 1 have them before roo of 10-45 millim. in diameter. 

12 * 




to be rndimenta^ or entirely deficient. It may be rciuiirked, 
however, that it haa several times been recognized with 
certainty. 

The two distinct rays present a very characteristic form; 
they are curved in the same direction, the concave margin 
always appears smooth, the convex one always toothed, and 
each of the extremities of the arms (heads), which are widened 
in a direction about perpendicular to the arm, and lie in the 
same surface of the canal-wall with the arm. are also toothed 
on the outer marmn. As all the radial sections ap^iear to ^ 
equivalent, i. e. furnish the same images, we are justified in 
assuihing that the third arm also has the same structure as the 
two just mentioned, and that the diagrammaHc remesentation 
in fig. 1 (the shaded part) may represent the aindia ele> 
ment*. 

These individual elements are united to one another in a 
remarkable manner. When the connexion of the skeleton is 
preserved in the preparation, we sec, as in the diagram fig. 2 
(p. 174), radially directed rows of meshes, of which we can 
usually determine two or three neighbouring ones as belonging 

• Tangontial soctions, indeed, show three arms diefinctljr, but, for' 
reasons which will sppesr hereafter, tltese do not allow the epedtic peenli* 
aritiue of die J7nHf*a*olement to stand out dearly; as we examine them 
above they appear straight, not curved, and without dlowiag the 
dilatations of the heads, the denticnlatiun of the etntvex ddos et the atnii^ 
and the peculiar mode of connexion of the latter to be locogniscd dearly 
and ae the rule. 
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to the same canal, the meshes in cverj^ two laterally contiguous 
rows always stand alternately, by which a very elegant image 
is produced. In certain good parts of the preparation it is 
clear that the nodes (central points) of the laterally contigu¬ 
ous elements aic alho j)laccd alternately, and tliat the union 
is effected in this way : the widened and denticulated head 
of one arm meets the convex and likewise denticulated main 
portion of the aim, lying in the same face of tlie canal, of that 
laterally contiguous clement whose nodal point does not lie 
in the same tran8\evfec section wdth the tirst one, but about 
half a nodal distance (half tlie height of a mesh) above or 
below it. Thus the arms 1 and 2 of one clement (fig. 1 
and tube I, in fig. 2) always unite respectively with 2 and 1 
of the neighbouring elements on each side. At the same 
time the arms of all the elements lying on the same radius are 
parallel in direction, so that two arms, 1 and 2, not belonging 
to the same element but to laterally neighbouring ones, always 
come to lie in the same face of the canal-wall. Moreover, 
all the convex sides of the arms are alw^ays turned in the 
same diiHiction, namely outw'ards towards the surface, and all 
tlie concave ones towards the central point. For the canals 
represented in fig. 2, therefore, the central point of the sponge 
is to be sought in their prolongation upwaixls. 

As the heads do not meet, but always the head of one arm 
with the main portion of another, the trabeculEe of the skeleton 
(measured sideways between the meshes) when the sutures do 
not show distinctly or are obliterated, or under only a low 
power, appear much thicker than they arc in reality, in fact 
often about twdee as strong. 

If we now suppose that, as everything seems to show, the 
third arm is equivalent to the first two in position, in structure, 
and generally in its relations within its own element and to 
the neighbouring ones, and that the fourth arm is rudimentary 
or deficient (its development, however, would by no means 
alter the principle of structure here put forward, the assump¬ 
tion of such a development being only unobserved, whilst 
in point of fact, as indicated in fig. 1, the presence of a free 
unattach^ stump (4) projecting into the mesh from the 
nodal point ooutd fi*equently be recognised),—^if we make 
this supposition with regard to the third arm^ the skeleton, 
by the constant uniformity of the mddo of union of all its 
members, will naturally form itself into nothing but six-¬ 
sided radial tubes,, each contiguous pair of which will always 
have a common wall. 

In fig. 2 the three diagrammatioally represented hexagonal 
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placed surfaces as a, f), e, d, e.f: so that 11. a coincides with 
I. d. lll.i with I. e, Il./wiln III. c, and so on. 

The central points of the spicules are tlien situated in the 
angles of the six-sided columns, those of the neighbouring 
radial series alternating as already stated, the rays 1, 2,3 in 
the three surfaces meeting iu one angle respectively; for 
example, I. o-—1. ci(—11. a;— II. h (ray 2 not visible, because 
it is situated in the surface I. d, which is turned away from 
the observer), or I. o—I. i — IV./(IV. indicating another 
canal united to I. in the surface 1 , 6), or I. b—1, c— IV. d, and 
BO on, the longitudinal direction ot the fourth aborted arm 
(omitted throughont in fig. 2) always coinciding with the 
angle of the prism. The arms no. 4 of all the spicules placed 
upon tl>c same angle would therefore, if they were developed, 
unite the central points of the spicules, as if were materitdiBtng 
the angle and further dividing the mesh-epaoes in a laditu 
direction. 1 have indeed sometimes thought that 1 observed 
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such a union of the central points in a radial direction ; but 
it was always doubtful whether the union was not simulated 
by a trabecula lying above or below: the clearest and most 
connected images very seldom showed the beam 4 at all, and 
then quite short and disunited; the casts also indicate undi* 
vided mesh*spaccs. The abortion of the fourth trabecula also 
appears quite natural if we consider that the heads of the arms 
are often so much dilated laterally tliat they reach to the 
central point of the spicules with which they are united, and 
this great lateral growth must in course of time suppress the 
fourth arm; in connexion with this we have also the circum¬ 
stance that the concave surface of the arms is smooth, os their 
denticulation would be superfluous. 

This conception of the skeletal structure of the Hindia- 
body seems to me to agree with all the observations, coinciding 
with them and explaining them. 

As each indiviaual part shows itself to be tetracladinc, so 
also the whole connexion; the articulation is determined by 
a law in conformity with this tetracladine character. Each 
spicule has its four arms uniformly distributed in space (one 
of them aborted); each pair of arms therefore (theoretically) 
encloses an angle of 109 J®; but several such spicules, when 
situated upon radial axes (each set of thme arms running 
parallel, while the longitudinal direction of the fourth indicates 
the radial axis itself), constitute together by these three arras 
three surfaces cutting each other at angles of 120^, canal- 
walls. (Projections of these sets of three arms in a surface 
perpendicular to the fourth arm ^ transverse sections of the 
hexagonal oolumn.) 

Thus the construction of the whole skeletal body appears to 
be in the most perfect harmony ydth the nature of the 
individual clcmeuts, and most perfectly adapted to their 
character. 

Duncan states that the arms usually unite by their frilled ” 
heads. This statement appeared to me to be confirmed here 
end there in a radial section, a preparation which Duncan 
also probably had. But as the specimen fi'om which the 
preparation was taken is distorted, and as it seems probable, 
mm a concentric fracture in the interior, that a more external 
part of the apot^e has bean forcibly pushed inwards, these 
portions, in which the arms appear to be united in an abnormal 
mshion and which no longer show the radial streaks, but 
present a hexagonal form of mesh, really belong not to 
Imdial but to tangential transverse sections. In these trane** 
verse sections, however, the peculiar mode of union of the 
gf^es would of course no longer appear distinctly, for we 
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look onl^ apon the concaTO parts of the arms, while the coiw 
vex surfaces, and consequently the points of union, are turned 
away from the observer; wo sec in the transverse section tli e 



projection of the arms bounding tlie hexagonal meshes 
(columns). Whore the preparation is not quite dear it then 
usually ^comes impossible to determine whether the three 
arms meeting to form a triangle belong to the same spicule or 
to three different ones (see diagram, fig. 8), and thus it often 
seems as if one head met the other, dth^h this usually is 
not the case; for where the image is clearer, and especuuly 
where at the same time the transveorse section bends a little 
towards the eye, the mode of union above described wpean 
again more or less distinefijT) and it is at least by uur the 
predominant one. Frmn this also we learn why the trabecalai 
generally appear thinner in the transverse thamin the radial 
section. It is still possible that both modes of union may 
coexist; the diagram of the latter (in which, however, for 
unity of construction the fourth ra^ must necessarily be more 
or less develc^d) is shown in fig. 4 for the longitudinal 
section. 

Without going further here into the question of the presence 
of one or more stomachal cavities, and consequently as to the 
morphdogioal individuality of the aninud, H nuiy^ 
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that even in certain perfectly globular AstyloapongidsB^ likewise 
destitute of a stomachal cavity, the carial-systcm is of pre- 

Fig. 4. 



cisely similar nature, consisting merely of radial tuljes : the 
system in llindia therefore is not quite so isolated as Prof, 
btoinmann states. 

In the Astylospongidaa also the individual element and the 
tectonics of the skeleton seem to lie in an analogous way 
governed by a centripetal mathematical law. 

As regards the mode of fossilization and preservation of 
the Hindicp, the specimens now before me from Tennessee, 
St. Petersburg, and the island of Sylt arc completely silici- 
fied, but the skeleton in all is quite hollowed out; but while in 
the first-named the outermost layer of the traMculm is pre¬ 
served as a thin siliceous husk (at any rate a thin layer suffi¬ 
cient for tlie preservation of the form), and the original outlines 
and forms of the skeleton tlius still appew in all their dis¬ 
tinctness, this husk is deficient almost without exception in 
those from Sylt, which therefore are true matrices, and the 
spaces originally occupied by the skeleton are more or less 
milarged and eroded. Nevertheless there can be no doubt 
that we Sylt fossil is identical with those from America and 
Bussia: leaving out of ransideration the skeletal husks all 
the appearances and conditions are the same; in both radial 
fractured surfaces show the same radial six-sided rods, which 
are the infitlings of the tul^, and on the angles of these the 
same alternatmy-placed little tubercles, and the crosa ban 
nuiriug fihe rod8| which are due to the infilling of the mesh- 
spues *. The interstiua between these gr^ules and cross 
bunds, as well as the narrow cavities bounding the iufillings 
of radial tubes in tangential sectioDB, exutly agree in the 
eourse, form, and size of the nodal distances with tne skeletal 

* Sse F. RSmer, • Tena«s«ee,’ pi. ii, fig. 3 a, and Hinds, < Oatalogoe,’ 

ziU. fig. 1 a- 
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elements described. Even tinder the lens wc also see on 
radial fractures that these interstices ovorywhero form the 
trianele correspondiifg to the tetracladine spicules; but here 
and there the thin sections also show the scanty rudiments of 
the above-mentioned siliceous husks. 

In the examples from New Brunswick, on the other hand, 
the skeleton itself is completely calcified, while the infilling 
of the mesh-spaces is siliceous. At the first glance it may 
perhaps appear most natural to deduce from this that the 
skeleton was originally calcareous ; more careful consideration! 
however, and a whole series of phenomena which occur in 
these as in other silicified sponges prove that this lime is of 
secondary nature, a secondary infilling-mass of the originally 
siliceous trabeculm which have been excavated during foasili- 
zation. Almost all the completely silicified sponges which 
have hithciio been investigate (AstylospongidaB, Aulocopia, 
&c.) show a completely excavated skeleton, sometimes nlled 
up here and there, or with the inner walls of the skeleton 
lined with a little calc-spar or brown spar; nevertheless the 
originally siliceous nature of the skeleton must be maintained, 
because silicification and excavation of the trabeculae seem to 
stand in definite relation and reciprocal action to one another. 

As regards the Uindm especially, it appears very impro¬ 
bable that groups so widely separate genetically as the Calcic 
spongisa and Siliciapongise should so perfectly imitate one 
another in their skeletal parts as would be the case with the 
SindxcB as supposed Cfalcispongea and the true silioeoua 
Tetracladinee. tiowover the secretion of the spicules from 
the syncytium may take place, the skelcton-secrcting structures 
are comparable to organs; and it does not appear admissible 
without iurthor evidence that these quasi-organs, which have 
to perform such a different work in siliceous and calcareous 
sponges, should bring forth products so surprisingly similiu', 
not only individually but also in their mode of union, as 
would be the case here. In the Calcispongos there never 
occurs such an intimate contact and such a mode of union of 
the spicules as is produced in Hindia and the Tetracladina bv 
the dilated extremities of the arms, furnished as they are with 
granules, nodules, teeth, and pads. 

The supposition of the originally siliceous nature of all 
these skeletons also finds important support in the circum¬ 
stance that in quite indubitable siliceous sponges, namelv the 
Hexactinellidm from the Pliocene of Bmogna, the skeleton^ 
as Manzoni has proved is excavated in a precisely sitnilsr 
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mannor; and not only this, but, what is very remarkable, the 
axial canals are at the same time preserved. Manzoni be¬ 
lieved that these axial canals, appearing isolatedlj in thin 
sections without the trabcculm belonging to them, originally 
existed in flattened dilatations, which were produced by 
closure of the mcsh'-spaces, and consequent coalescence of the 
skeletal trains lying in the same plane, such as occur especi* 
ally in the dermal layers in the HcxactinelUdsB. I cannot 
adopt this notion; but after examination of such sponges from 
Bologna 1 rather believe that I can prove tliat tne trabecula 
belonging to each of these axial canals originally existed 
distinctly, and not amalgamated with the laterally con¬ 
tiguous ones, but senarated in the regular way from the latter 
by the meshes, ana that the remarkable phenomenon now 
presented to us is merely a consequence of the process of 
tbssilization. 

The absolute proof of this, as indeed of the originally sili¬ 
ceous composition of the hollow skeleton in Astyhs^ongia^ 
Aalooopium^ Hindta^ &c., requires the coherent exposition of 
a whole senes of obt^rvationa, with the cousideratious arising 
from them, and would go beyond the purpose and limits of 
these communications; I may therefore bo excused for touch¬ 
ing upon this point quite Ugutly in this place. 

As a result, we are justified in concluding from the preced¬ 
ing statements that Iiindia fibrosa is no doubtful form, not 
belonging at all to the sponges, as Prof. Steinmaun thought 
he was obliged to assume, but a well-characterized, true tetra- 
cladine siliceous sponge. 


XIX.— Pressor Claus : a Rejoinder, 

By Prof. E. Rat Lankesteb, M.A., LL.D., P.R.S. 

It is necessary that I should say a few words in criticism of 
Prof. Claus’s attempt in this Magazine (July 1886, p. 55) to 
justify the statements previously made by him and objected 
to by me. Professor Claus has chosen to call the charges 
made against him by me frivolous.” Were 1 to indulge in 
the use of descriptive a^ectives I should feel obliged to use a 
somewhat strong one in reference to his defence of his pro¬ 
ceedings. 1 wal, however, merely say that it has not sur¬ 
prised me, and that no one who is acquainted with the history 
of certain discussions between Profc Claus and Prof. Weiss- 
mann, or again of a similar discussion between Prof. Claps 
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and Prof. Edouard Van Boneden, can be surprised cithci' at 
Professor Clauses objectionable article on tlic classification of 
the Arthropoda or at his attempt to justify it. 

1. Professor Claus now tells us (Ann, & Mag. Nat. Hist. 
July 1886, p. 60) that he did recognize the relatiousliip of 
LimuluH to the Arochnida in his liandbook of 1880, and 

a notes a passage to prove this. The passage merely proves 
lat Claus was not ignorant of the general views of Htixley, 
Dohm, and Ed. Van Benedcn. The fact remains that he 
classified the Oigantostraca under the Crustacea, and in his 
description of that group said nothing of their affinities with 
the Arachnida. 

2. Professor Claus endeavours to saddle me with an opinion 
as to the existence of twelve segments in the abdominal cara¬ 
pace of Limulus which I have never expressed, and quotes 
willi approval (p. 67) some remarks madet by Packard on this 
subject, which do not require refutation, but obviously are 
due to misconception. 

It is important to note that Prof. Claus even now rcgaixls 
the attempt to refer the lung-sacs of the Scorpion to the intro*- 
verted brancliial lamellm of Limuloid ancestors as mere 
trifling.” lie also endorses Packard^ objections to my inter¬ 
pretation of tlie relationship of the brain and of the simple 
and compound eyes in Limuhs and Scomto. Time will 
show wliether the views now rejected by Claus arc correct 
or not. I much prefer to find him expressing a divergence 
between his views and my own to having to look on whilst 
he puts forward as new, without any acknowledgment or 
reference, views which have been previously made the subject 
of special treatises by his contemporaries. 

3. IVofessor Claus has no replv to the statement made by 
me that he has, in his paper in the ^ Anaeigcr ’ of the Vienna 
Academy, announced the view that the Acarina are degenerate 
Arachnida as a new conclusion of bis own, whereas 1 had 
previously formulated this conclusion—^and that, too^ as one 
result of a general consideration of the genetic relationships 
of the Arthropoda, which is in all essentim features the same 
as that which he has recently put forward as a new thing of 
his own. 

4. The phrase on p* 69, and the same thing was previously 
said in the ^ Grundzugc/ ” appears to me to be entirely incon^ 
sistent with fact. 

6. The attempt is made by Claus on p. 61 to show that 
the geneaWical tree of the Arthropoda o^rtbed by him is 
after all difmrent from that coiistruoted hy me. No one who 
considers the matter attentively will be deceived by the different 
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appearance which he givea to the two trees. If wo leave tlie 
word ‘‘Inaccta” without a query on the left-hand branch of 
iny tree and strike the woi-d out from the other branches of 
the tree, and if we make tlie two main stems of the tree drawn 
by Claus converge to their common base (as they must do and 
are arbitrarily made not to do by Claus, thus producing an 
illusory appearance of dissimilarity), the identity of Claus’s 
tree with tnat previously published by me is clear enough, 

6. Prof. Claus erroneously states (p.62) that I have supposed 
a new mouth to have formed in the Arthropoda as compared 
with tlic Chaetopoda, I liavc made no such assumption. The 
‘‘ adaptational shifting of the oral aperture ” in relation to 
the anterior appendages is, it would scarcely seem necessary 
to point out, precisely the same thing as the ” secondary shift¬ 
ing ” of the anterior appendages in relation to the mouth. 
Yet it is with such a quibble as the assertion that these two 
jihrases describe different processes that Prof, Claus is anxious 
to defend himself from the charge I have made against him 
of a want of fairness in the treatment of his predecessors’ 
views as to the homologies and classification of the iirthro- 
poda! 

Prof. Claus further has given expression to the remarkable 
conception that be is justifaed in ignoring the work of other 
zoologists, and treating their results as his own, provided that 
he does so not more than three years after they have published 
those results. He quotes (ji. 68) his work on the Daplinidce 
of 1876, as containing the doctrine of an upward movement 
of the ^storal appendages which was, he admits, published 
by me in 1873; and ho wishes the reader to regard this as a 
justification for his completely abstaining from referring to my 
publication either in 1876 or m any of his subsequent writings. 

Is it possible to believe that Claus really considers that 
the fact tnat he published a certain view in 1876 justifies him 
in abstaining from all reference to an author who published 
three years previously the same view ? » 

1 am of opinion that it was necessary (however unplea¬ 
sant) to point out emphatically the unfair treatment to which 
my writings in reference to the Arthropoda have been sub«> 
jecied by Jrrof, Claus, I felt the more im{>clled to undertake 
this unpleasant du^ because it is within the knowledge of 
those who have studied 8ei$on^ the parasitic Isopoda, and the 
Daphnidm, that Prof. Claus is accustomed to escape wiUi 
insufficient criticism from the results of his peculiar forget¬ 
fulness, 

I by no means hold tliat a copious and original observer 
like lW,s Claus is bound to discuss or to give references to 



182 Mr. A. G. Butler on L^piAopUm 

every isolated observation made by every naturalist wbo has 
preceded him in a particular field of work; but 1 do hold 
that tlie deliberate abstention on the part of one occupying a 
leading position among zoologists from giving any recogni¬ 
tion i?^atever to the ^^riting8 of a predecessor who has antici¬ 
pated him (1) in the formulation of such views as those advocated 
by me and subsequently by Claus as to the classification of 
Arthropoda, and (2) in the publication of a variety of facts and 
hypotheses which lead up to this prominent result, is greatly 
to oe deplored—and not only to bo deplored, but to be exposed 
and conaemned. 


XX .—On a Colhetion of Lepidopiera made hy Commander 
Afred Carpentery in Upper Burmakin the Winter 

of 1885-86. By Arthur G. Butler, h\L.S., F.Z.S., 
&c. 

The collection of which this is an account consists of 128 
specimens^ some of them indeed (especially Nymphalidae) in 
poor condition, owing to the length of time they bad 
oeen on the wing when caught, but many of them in a 
good state of preservation. The number of species obtained 
was sixty-five, five of which I have been obliged to describe 
as new; several other possibly new specif are not in suffi* 
ciently good condition to be fit for description. 

Nymplialito. 

1. Tirumala leopardusy Butler. 

The typical form was obtained on the 10th Janoaxy on the 
Irrawaddy river, opposite Mandalay, and a female of a form 
approaching T. coTi^unota at Kabwett (lat* 22^ 4A* N«) on 
toe 6th of the same month. 

2. Idmnae cArystppus, Linn. 

The female was obtained on the Irrawaddy, thirty miles 
above Mandalay (lat, 22® 27' N.), on the 14th IieccmDeri and 
two males on the 10th Januaty following. 

8. Bahtura r/enutia, Cramer. 

Both sexes at Myadonng, on the Irrawaddy (lat 28'^ 43' N.), 
on the 4ili January. 
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4. Calyeiame iahithay Fabr. 

One male taken at Shcema^ar (lat. 22^ 19' N.) on the 
12tli December; one female without special locality* 

6. Calystame ostrea^ Westw. 

A single small male, without special locality* 

6. Calysxsme peraeuB^ Fabr. 

A female obtained on the Irrawaddy, thirty miles above 
Mandalay (lat. 22° 27' N.), on the 14th December, 1885. 

7. Calystaim Carpenteri^ sp. n. 

Nearest to (7. viaala^ but formed like C. perseusy pattern 
and coloration of the upper surface as in the former; under 
surface more nearly as in the latter, but redder, and crossed 
by two well-defined black lines, the outer one much less 
straight than the outer edge of the central belt of G.perseua 
and visola ; the primaries also with an abbreviated dusky 
line near the base; ocelli, excepting the^ fifth on the secon¬ 
daries (which is black), reduced to white points; veins blackish. 
Expanse of wings 61 millim. 

A female taken at Kabwett, on the In^awaddy (lat. 22° 
44' N.). 6th January, 1886. 

The ulack lines across the wings and the blackish veins on 
the under surface readily distinguish this species from all the 
allied forms. 

8. Oraotrwna runeka^ Moore. 

A male specimen was obtained in December on the Irra¬ 
waddy, thirty miles above Mandalay (lat. 22° 27' N.). 

9. Ypthima^ sp. n. 

One broken male, somewhat rubbed and without exact 
locality. It anpears to come nearest to F. wdinata^ but the 
anal angle of me secondaries is broken away on both sides. 

10. Ypthima MoitahalUi^ Butler. 

Two specimens obtained thirty miles above Mandalay 
(lat. 22° 2T NO; 0*1 tko 14tb Dei^mber. 

11. Tpikima eafhorinaj sp. n. 

Neatly allied to F. mahratta (of winch I have twelve 
specimens before me), but differing in the greyer, less rufous 
tmt of the upper surface, and in the distinctly yellowish 
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instead of greyish-white ground-colour of the under surface, 
upon which also are traces of one or two additional ocelli; 
the form of the indistinct stripe across the secondaries agrees 
with thait of Y. aletnala. Expanse of wings 28-85 millim. 

Katha, Irrawaddy (lat. 24° O' N., long. 96° 17' E.), 3rd 
January; Myadoung (lat. 23° 43' N.), 4th January. 

12. N^tis tnamaja, Butler. 

Two shattered specimens obtained at Katha and Myadoung 
on the Irrawaddy, 8rd and 4th January. 

13. HifpoUmnati avta, Fabr. 

A rather damaged female at the entrance to the second 
defile above Shoay Koojee, on the Irrawaddy (lat. 24" 16' N.), 
28th December, 1885. 

14. Junonia Umoniaa^ Linn. 

Six examples, mostly more or less injured, were collected 
at Sheemagar (lat 22*^ 19' N.) in December, and one male 
at Katha on the 3rd January. 

15. Junonia laomedM, Linn. 

A female taken at Kabwett, on the 5th January. 

16. Junonia almana, Linn. 

A male obtained thirty miles above Mandalay, on the 14th 
December. 

17. Junonia esnone, Linn. (var. Hierta?). 

One female at Myadoung, on the Irrawaddy (lat. 23° 48' 
N.), on the 4th January, and one opposite Mandalay on the 
lOtn of the same month. 

18. Ergoli» ariadne, linn. 

A shattered male was captured at Myadoung. 

19. At^la phalanthajDmry. 

Tw'o much-worn females: one taken at Modah (lat. 24° 
18' N., long. 96° 26' E.) on the 3rd Januaiy, and the other 
at Myadoung on the 4tb. 


Eryoinidss. 

20. Zemeroo Jlegyeu, Oramer. 

A much-worn male at Katha, on the 8rd January. 
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LyofftnidflB. 

21, Catochrysopa onejua^ Fabr. 

A female at Mjadoung, on the 4th January. 

22. Catochryaopa atrabo^ Fabr. 

Two males at Sheomagar flat. 22° 19' N.), on the 12th 
December. 

23. Tarucua plinius^ Fabr. 

A much broken male was obtained at Kyouk Myoung 
(lat. 22^^ 34' N.), on the Irrawaddy, 2l9t December. 

24. Tarucua callinara, sp. u. 

Near to T. nara, with which both sexes agree on the upper 
surface; on the under surface, however, they agree witii T. 
venoaua^ the black markings being all much enlarged; the 
submarginal lunules separate, instead of in a continuous den¬ 
tate-sinuate line ; the series of spots beyond the cell of 
secondaries quite distinctly arranged; commencing with three 
spots in a regular oblique series, the third of these forming 
the first of tkree spots arranged in a triangle, and beyond 
these two spots plac^ angle to angle, the lower one contign- 
Qus with the subbasal series. Expanse of wings 24 millim. 

Five specimens, of both sexes, taken at Sheomagar in De¬ 
cember. 

The preooding appears to be a widely distributed species, 
occurring in various parts of India and flying in May, Jul^, 
Au^t, S^tember, and December. We liave received it in 
all^L Swinhoe’s collections under the name of T. fJieo^ 
pkraatuaf an African species differing considerably from it in 
the arran^ment of the markings on the under surface of 
the secondaries. 

25. Lampides carfarenda^ sp. n. 

Hitherto confounded with Ziy aUmay but readily to be dis- 
tingiiitdied from the fact tliat it is of a sandy instead of greyish-* 
brown colour on the under surface, and that the whole of the 
bands are shifted backwards towams the base, leaving a wide 
pale band between tlie discal bands and the external border; 

submarginal series of fmots ill defined; none of the mark* 
ings distinmy white^edged, and the subanal ocellus of secon- 
dartea vety amall. Expanse of wings 31 mtUim. 

Jim. dt May. N. UiaL Ser. 5. VoL xviii. 13 
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A pair obtained at Shconiagar on the 12th December, and 
a male thirty miles above Mandalay on the 14th. 

This is the commonest form of the L. alexin group, and wo 
4iave specimens from Assam, Silhet, Deyra Dooii, Poona, 
and Calcutta. Thougli hitherto regarded as a variety of Z. 
alewiSf it has as much claim to specific rank as any of the 
species of the Z. eljna group, the differences being precisely 
of the same character as in the variously named forms of that 
group. 

26. Castalius rosimon, Fahr. 

Five oxamples (of both sexes) were obtaincil on the 12th, 
14th, and 2l8t December at Bheemagar, thirty miles above 
Mandalay, and at Kyouk Myoung (lat. 22° 34' N.). 


27. Caafaliua opprotimatua, sp. n. 

Kcarost to C. ckola, but running larger; it differs chiefty 
from C. rotimon in the narrower borders to the wings and in 
the ailMsence of the lart of the discal black s^ts towards ex¬ 
ternal angle of primaries, the other five spots being well sepa¬ 
rated ; also in the absence of the black s^t close to the border 
of the secondaries towards apex, and in the indistinct and 
minute character of the marginal spots on the under surface. 
Expanse of wings 31*32 millim. 

A pair taken at Katha, on the Irrawaddy (lat. 24° 9' N., 
long. 9^ 17 E.), January 3,1888. 

Wc have a pair of this form taken in Bombay bv Colonel 
Swinhoe. Wnether it is a species or only a well-marked 
variety nobody can definitely decide without breeding it; at 
any rate it is ‘as distinct as the other named forms of the 
group. 


28. Opamria, sp. 

A single worn male of a speeies near to 0, puapa (and 
which 1 wve been unable to identify) was taken on the drd 
Janu^ at Modah, on the Irrawaddy (lat 24° Ib^ N., long. 
96° 2ff E.). We have a second poor specimen of the male 
from Silhet, and what I suppoM to be the female from Dar¬ 
jiling: but none of our specimens are sufficiently good to 
descril^ 


29k Zttera otitf Fabr. 

A male taken at Sheemagar on the 12th Deeember and a 
female at Modah on the 2nd January. 

K iyaifone of Snellen is identical wiA this species. 
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30. Plebeiua putli^ Kollar. 

Two examples, at Sheemagar in December, 

PaplUonidiB. 

31. VelioH indicay Wallace. 

The female was taken at Modah (lat. 24® 18^ N., long. 96® 
26' E.) on the 3rd January, and the male at Kabwett (lat."22® 
44' N,) on the 6th of the same month. 

32. Delias paaithoUy Linn. 

The female was obtained at Mandalay on the 9th January 
and the male opposite Mandalay on the following day. 

33. Tertas aantanay Felder. 

A well-marked female at Sheemagar on the 12th December, 
1886. 


34- Tertas Swinhoei, Butler. 

A male at Sheemagar on the 12th December; it is a little 
larger and more strongly marked than the majority of the 
Bombay and Poona specimens, but the diifereuces lu other 
i^espects are so slight that I do not see how it is to be sepa¬ 
rate f]X)m the present species. 

36* Tertas ailhekina^ Wallace. 

A specimen at Kyouk Myoung on the 21st*December and 
a fragment at Modah on the 3rd January. 

86* Tertas purreeay Moore. 

2 . Kyouk Myoung, on the 21st December, 1885, Modah, 
Srd January, 1886 ; d* Myadoung, on the 4th of tW same 
month. 


37* Terias eaxmaia, Moore. 

2 • Sheemagar, on the 12th December; and dj SO miles 
above Mandalay, on the 14th of the same month. 

38. Tertas Jta^eri^ Mdndtr. 

Three males were taken at Sheemagar on the 12th De^ 
oember* 


13* 
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89. Ima$ mou^metnenoM, Moore. 

d $. Sheemagar, on the 12th December; d. Katha.3rd 
Janoaiy; ?. Myadoung, 4th January; ^ S . On the river- 
bank opposite Mandalay, 10th January. 

Either this species is slightly variable or it exhibits slight 
local modifications, such as might eventually become perma¬ 
nent, even if they have not already done so, and thus tend to 
brid^ over the already very sUgut gaps which separate the 
epeetes (local forms) constituting the genus. 

40. OatopaiUa gnonuZf Fabr. 

2. Irrawaddy river, opposite bank to Mandalay, 10th 
January. 

A small and pwnliarly marked specimen, which, however, 
I can associate with no other named form; if constant in its 
characters it might be separated as a distinct species. 

41. Oatopailta n^A/e, Fabr. 

i . Myadoung (lat. 23^ 43' N.) on the 4th January. 

42. Catopnlia ika, Fabr. 

d. Myadoung, 4th January. 

43. Njfohiiona x^Ma, Fabr. 

Three specimens caught at Kyouk Myoung (lat. 2F* 34' N.) 
on the 21st December. 

44. Appiaa voeans, Butler. 

A pair (bodf dwarfed) at Modah, on the Irrawaddy (lat. 
24° 18' N., long. 96° 26' E.), on the 8td Janui^, 1886. 

The Ceylonese species identified as A. vaoatu in Mr. Moore’s 
work on the L^doptera of Ceylon is distinct, the much 
greater width and dentate character of the border <m the under 
surface of the secondaries being alone sufficient to distiuguish 
it; I thmnfore propose that it be called A, ripsriit. The pair 
now received dt&r from my figure of the type chiefiy in 
and must 1 think be typicM; unfortunately we do not possess 
Dwjiltng examples. 

45. Ganori$ pKeiriaf Cramer. 

^. Modah, 8rd January. 

The specimen belongs to a somewhat rare sport, in which 
the black spot of primaries is represented only by a few black 
scales. 



fiom Vjppw Surma. 
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46. Huphina htra, Moore. 

A single male at Sheemagar, 12tli December, 1885. It 
differs slightly from Mr. Moore’s figure, the black spot on 
the second median interspace of primaries being smaller and 
less distinctly confluent with the external borders^ the nnder 
surface of this sex is not described, but in the specimen before 
me it most nearly resembles that of H.paUidaf Swinhoe. 

47. N^heronia gcea,F&\ier. 

7 . Modah, 3rd January; Kabwett (pair tn (xpuld), 5th 
January; on rirer bank opposite Mandalay, 10 th January; 

. Katba, 3rd of the same month. 

48. Papilio ariatoloohuB, Fabr. 

$ . Sheemagar, 12th December; 2. Kyouk Myoung, 

21st. 

The females are mere fragments, both broken and rubbed. 

49. Papilio pammotif Linn. 

One broken female was obtained at Kabwett on the 5tli 
January. 

50. Papilio erithoniva, Cramer. 

At Myadonng on the 4tb January and opposite Mandalay 
on the 10th. 


Hetperiidai. 

51. Aatietoptena aubjaaciatua, Mqpre. . 
Two worn specimens at Modah on the 8rd January. 

52. Chopra mathiaaf Fabr. 

Two males at Myadonng on the 4th January. 

(^ck short flight."—“A. O. 

58. Pmph^ Linn. 

One male at Myadonng on the 4th January. 


54. Lautnoia eoBaata, Walker. 

One mnch'vom male. 80 milee above Mandalinr, on the 
14lh December. 
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55. Leucania proaoripta, Walker. 

$ . Slieemagar, 12th December, 1885. 

OphiusidA. 

66. Achem faedculipeey Walker. 

$ . Sheemagar, 12th December, 1885. 

A worn specimen. Our examples are from the Celebes 
and Vatd, but there appears to be nothing but size and slightly 
deeper colouring to distinguish this form from A, moroatoria, 
of which I believe it to be a variety. 

Hypenids. 

57. Dichroma oroeia, Cramer. 

Kyouh Myoung (lat. 22° 34' N.), 21st December, 1885. 

Hargarodida. 

58. Maruca aguaiilta, Boisd. 

One specimen flew' on board, Pagan, Irrawaddy river (lot. 
21° 1^ N.), ISth January, 1886. 

ArotUda. 

59. Creatonotue interruptua, Linn. 

2. Irrawaddy, 30 miles above Manddlsy) 14th December. 

Litiiosiida. 

60. Daiopeia puhheiBa, Linn*. 

Sheemagar, 12th December, 1885. 

Vyctemnrito. 

61. Kpoimera laeticinia, Cramer. 

2 . Eabwett, 5th January. 

UjparidB. 

62 . Artaaa dtffrtman, Boisd. 

2. Flew on board (7 p.M.) on the Inaanddy, 80 miles 
above Mandalay, l4fh Decemoer. 
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Idsito, 

C3. llyria grataria, Walker. 

Flew on board, Pagan, Irrawaddy river (lat. 21° 12' 
1^.), on the 13tli January at 9 p.h. 

64. Idasa^ sp. ? 

Sbeemagar (lat. 22° 19^ N.), December 1885. 

A worn Bpeuimen of a species whicb 1 liave been unable to 
identify. 

Kicroiuida. 

65. Mioronia aculeata, Gudn. 

¥ . Flew on board, Shcctnagar, above Mandalay (lat 22° 
19' N.), on the I2tli December at 8 l^M. 


XXL— Note on Orbitolites italica, Costa, sp. ( Orhitolftes 
tenumima, Carpenter). By UuKUY B, BuADY, F.K.8. 

In the paragraphs relating to the distributioit of Orhiiolitm 
tenuiasimaf in the ** Report on the Foramirafera of tlie Chal¬ 
lenger Expedition” (p. 214), attention is directed to certain 
hgures in Costa’s “ Paleontologia del Regno di Napoli ” {‘ Atti 
dmV Accaderoia Fontaniana,*^ 1856, vol. vii. pi. xvi. figs. 26- 
28), as follows:— 

OrlntoUtea tenuieaimn has not hitherto been recognised 
as a fossil species; nevertheless Costa has figured two speci¬ 
mens which seem to plaeo beyond question its existence 
in the later Tertiavies ot ^uthern Italy. The drawing re¬ 
ferred to art! named Bavonina italica, and it is impossible to 
compare them with those in pi. xv. of the present Report, 
especially with fig. 7, or with the central portion of one of 
tlie figures given % Dr. Carpenter (** Report on Orbitolites,” 
pi. i. fig. 1), without the conviction that they are taken from 
specimens with almost predsely identical characters, although 
the former, like many of Costa’s illustrations, are somewhat 
lacking in detail. Toe fossil shells are obviously only frag¬ 
ments, a circumstance sufficiently accounted for by the extreme 
* tenuity of the test.” To whiw is appended the following 
footnote:-—*'The author states that specimens are not un¬ 
common in the Tertiary marls of Reggio; it is therefore pro- 
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Iwble that the species will be found again in the same or 
similar deposits. Should the view which T have taken 
prove correct, the specific name ‘ italica ’ will of course take 
precedence of * tenwaaima,* Costa himself appears to have 
been in great doubt about the Foraminiferol nature of the 
organism, and suggests that it may even belong to the rege* 
table kingdom.” 

Before the publication of the Challenger Report 1 had 
been in correspondence with my friend Prof. Seguenza, of 
Messina, the recognized authority on all matters connected 
with the palaeontology of Southern Italy and Sicily, not less 
on Microzoa than on the larger fossils, but he was unable at 
the time to furnish any information on the subject of Costa’s 
figures. Early in the present year, however, 1 chanced to be 
myself at Messina, when 1 again brought the question under 
liis notice; and subsequently, on looking over a collection of 
Tertiary rock-specimens, he discovered on the fractured sur¬ 
face of one a disooidal fossil bearing a strong resemblance to 
flic drawings referred to. He was kind enough to give mo 
the specimen, and its examination since my return leaves no 
kind of doubt that it belongs to the species described in the 
* Paleontologia,’ and, further, that it is idmitical with the 
Orbitolitea tenuiaaima of Canienter. The rock is a friable 
limestone largely composed of Microzoa, and by splitting it 
carefully fragments m two or three other examples of the 
same form have been obtained. The fact that the species 
has not been observed more frequently in Tertiary deposits 
is no doubt due to the extreme fragility of the shell, and to 
the process of disintegration, by wiping and otherwise, to 
which fossil material is generally subjected as a preliminaiy 
to microscopical examination. 

We have now two localities for Orbitolitaa tto/toa as a 
fossil:—Seguenza’s specimens are from the Upper Miocene of 
Castanea, near Messina; Costa's were from the Tertiaiy marls 
of the mainland opposite, namely Bqggio, in Calainria. It is 
interesting to note that the sj^eies u still Uvmg at many 
points in the Mediterranean, and that it has been dredged in 
comparatiydy shallow water, 100 to 200 fathoms, near t^ 
coast of Sicily. 

1 may add that 1 have placed the specimens given to me by 
Professor Segnenza with the collection of Foraminifwa evh tht- 
ted in the Natural Histoiy Musetun, South Ksosington. 

Bavilo Glub, PieoadiUy, 

Aug. 1888. 
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XXII. —Larval Theory <fthe Origin of Tissue. 

Bj A. Htatt *. 

I HAVE endeavouied, in the essay which this is an abstract, 
to demonstrate a pnylctic connexion between Protozoa and 
Metazoa, and also to show that the tissue* cells of the latter 
are similar to asexual larvse and are related b^ their modes of 
development to the Protozoa, just as larval forms among the 
Metazoa tlteroselves are relatea to the ancestral adults of the 
different groups to which they belong. This is indicated by 
the fact that the tissao-cells exhibit highly concentrated or 
accelerated modes of development according to a universal law 
of biogenesis, which has now been found in almost all £^upa 
of animals. Thus in forms which stand at the extreme limits 
of groups in point of specialization of structure^ or have un¬ 
usually protected young, or pathological forms with stimulated 
development—in fact any Wms in which stimulative causes 
have acted upon the young, so as to bring about an earlier 
development at the expense of the normal rate of growth— 
there may be observea an abbreviation of the usual series of 
structural characters, which appear in the young of normal 
forms of the same group. The observations of many authors, 
notably Cope, H^kel, Balfour, Weissmann, Packard, and 
Wnrtemburger, have conclusively proved that examples of 
abbreviated or concentrated development are the results of a 
constant tendency in all organisms to acquire characters in 
adults or later stages of larves, and then to inherit these at 
earlier and earlier stages in successive descendants; thus 
finally crowding the younger stag^ until somp ancient cha¬ 
racters are skipped^ sometimes leaving no record of the deri¬ 
vation of the organism, and at others only a highly abbreviated 
record in the earlier stages. 

No bushy colonies of zodns or cells are built up in the 
Metazoa, representmg the incompletely divided colonies of the 
adults of ProtozoiL except in oases of incomplete segmentation 
of the ovum. Tnese forms are skipped, and the complex 
colonies, which arise by fission, consist of zoOns divided by 
distinct walls. ^ The cycle of transformations is not only 
shorten^ by this omission^ but the origin of the reproductive 
bodies is carried back into the etmlier stages in many forms, 

* 'Pxcm the' Amevkaa Jbunal of Sdenoo ’ tin Mav 168& m, 88S-S47. 
Tbis artielo is aa abstnot of a pmer with the same due puumaed in Vne, 
Boat. ^c. Nat. Hist. vol. xxiii. 1884, pp. 46-168, bat Ihm in achUtkm the 
aHpgeatipn that Vobm' imd Umlmm ate tiuo iutemecliate tSoims entided 
to be oSUed Metozoa or Blastrea. 
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and the rapidity of tlie processes of complete fission, due to 
concentration, produces masses of tissue and membranes in 
place of loosely connected colonies, as among Protozoa *. 

The many disconnected wandering cells, with their inde¬ 
pendent organization and functions, favour this conclusion, and 
the sight of these and of ova in the mesenchyme of sponges, 
and the evidence of their functions here and elsewhere in the 
animal kingdom, is sufficient to bring a candid mind to open 
confession of the existence of exact parallelism between thorn 
and the single individualized Amoeba. 

These and other mo^holomcal facts have led, so far as we 
know, only to comparisons ^tween the ordinary tissue-cells 
and the adults of the Amoebse, and it has been assumed that 
these cells are the equivalents of the adult Amoebae. 

Morphologically this seems to be true; but it does pot 
account for the physiological differences between the Proto- 
zoon and the cell. The ontology of the cell, its production 
of tissue, and the reduction of the cycle of transformations 
cannot be explained unless we attribute to it a concentrated 
energy in reproduction and a tenden<^ to form closely 
united and complex associations much greater than that of the 
Frotozoon. 

Thus a single Metazoon is a colony of infinite complexity 
in which the two primitive colonies^ ectoderm and endoderm, 
have produced by growth and agamic fission all the anatomical 
systems and their various organs and smaller parts. 

Studies of reproduction show that the succession of events 
among Protozoa was first ^owth, then fission, then the union 
or concrescence of divided zofins and an exchange of their 
complementary parts; evidently all of these infiueuces bear 
upon the tissue-cell and infiuence its reprodaetkm. Ifever- 
theless two cells do not combine previous to rqmiduction by 
fission, and whatever the effect of the oritinal imprecation 
may be, we are obliged therefore to regard a young eeU as a 
modified agamio l^a-like form or zo6n when compared 
with the lull-grown Amoeba. If descent from At^bss 
through Flagellate and Ciliata is assumed, then the tatic of 
proving young cells to be immature forms becomes easier, 
in this case they are obviously forms which, like the ova of 
many Metazoa, have retained their ancient amoeboidal chatao- 
toristica^ while losing their later-acquired flagellate and 
ciliate simllaritieB. 

We cannot use the words embryo and larva, which bdong 

* The network of protoplaan oonneethid' tianie-eeUe Is tisreterdod in 
order to show the maedve nature of tissues sad at the same ume state 
their eharseteristio cellnhur compoudon. 
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to the ovum after impregnation, and we therefore propose to 
designate the cell an autotemnon *, in contrast with tite 
embryo, which is more specialized. The least specialized 
tissue-cells of the mesenchyme differ less from the individual¬ 
ized agamic zoOns of the Protozoa, while the spermatocysts, 
as more highly specialized encysted male zohns, retain the 
cycle of agamic transformations derived from their male Pro- 
tozoonal prototypes, and are intermediate to the encysted 
female zoon or ovum. 

The spermatocyst, in other words, is not dependent upon 
impregnation for its development, and has necessarily retained 
more of the characteristic successive transformations of the 
primitive agamic forms than the ovum. This last lias become 
dependent upon impregnation. The tendency to earlier and 
earlier imprecation in successive generations, and the corre¬ 
lative concentration of antotomnic stages, as shown by the 
fission of the nucleus and exclusion of the polar globules, has 
finally established the ovum as a more highly specialized 
form of cell. 

The conditions of fission in the cyst of a Protozoon and in 
the ovum and spermatocyst are similar as long as the zo5ns 
or cells are all similarly confined; but when tliey burst the 
envelope and become nee tlie surrounding conditions differ, 
and they correspondingly diverge. 

The early encystment of the ovum, the non-production of 
the colonial form by incomplete fission, the dependence of the 
feminonuoleas upon impregnation, and the neat rapidity and 
extensive oharaotor of the changes by whi^ the diploblastic 
parenchymula and triploblastic gastnua are built up, all show 
the excessive concentration of development which has taken 
place, when any blastula is compared with the corresponding 
mrms amcHig the Volvocinte. There is also a distinction 
between the mode of development of the Volvooinee and the 
lower Protozoa, which has, we think, great significance. 
They have prolonged gestation, and this can be compared 
with the similar prolongation of the corresponding period in 
the early inception of the ovum in the Metazoa. 

They are, however, necessarily only single cells. The 
whole piocesa se^entatiim oecuis under conditions which 
efibotnally protect l£e earlier cta^ in the higher Protozoa 
and in au toe Metazoa; bnt, as m%ht have been anticipated, 
the more specialized Metazoon elawrates at once and within 
Umita of t^ early e^g stage a fulIy«formed colony, the bla^ 
tula, whereas the hj^est and most specialized of Protozoa 


From airit, and riium, to divide. 
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get no farther than the production of single ova and sperma* 
tocysts or tho earliest stages of segmentation, during the 
same period.^ The adult condition of Mudorina or Volvox in 
other words is a permanent morphological equivalent of the 
blastida stage in the ovum of a Metazoon, and a spermato- 
cyst holds a similar relation to the encysted reproductive stage 
at the terminus of life in an Amoeba. It, however, occurs at 
the beginning of life in this specialized male cell among 
Me^oa. Hie spermatozoa also, which are produced by 
fission of the nndeus, resemble the young of the Amoebinss 
^d many other Protozoa in form, but have,' through earlier 
inheritance of characteristics, acquired the functional power 
of the adult male Protozoon, and are therefore, as compared 
with Protozoa, to be estimated morphologically and function^ 
ally as micro^nids with highly concentrated development. 
In no other way can we account for the premature exhibition 
of power shown bj those forms in seeking out the egg and 
forcing their way into the vitellus. Ultimate union with the 
female nucleus of the ovum by passage through the viteUus 
is qnito distinct. It has ajipeued to us to be, like (xmeres- 
ccnce in low fmrms, an exhimtion of mutual attraction which 
indicates afiGlnity’, and, like all sexual [nnoeases, a vital attraO" 
tion of greater intensity than mere fusion by growth, and in 
no way attributable to accident The habit may have iqining 
from the habit of concrescence, just as we can only imagine 
all sexual processes as springing originally from concrescence 
through its transformation into a h^it preparatory to repro* 
dnetion by division, as among M^omyoetes. Gienkowski 
considers concrescence to have originated from the habit of 
feeding, and the results of concresoenoe, reproduction by 
fission, as a function due to the same causes and having tihe 
same results as assimilation (Axebiv mikr. Anat. vol. ixX 
There is a gradation in the stages devdi^eiit or tiie 
ectoderm, endmerm, and mesenchyme in the (qionges wUoh 
shows they have retained the ancestral protozoonal character* 
istics in some cells more than in others. Thus the ectodermic 
cells in all the Porifeta become permanentiy transfonned into 
flat epithelial cells, losing their feedingKirgans, tiie ooUais, 
and flagella; whereas the cells of the enefoderm in some forms, 
snob as the AseiHies. probably never lose these organs at idl, 
and in others lose them only transiently at certain stages, or 


* For msttlts ef protaetion in piodudag oonawtrathm of derSlopmeBt 
iw "GoDMiB of JRamorM at St^htimy* Mom. Bo«U Soe. Nat Bist 
I. Anniv. 18a0-1880{ Food! Oepli., Miu. Ocoan, ZewL, Fwo. Amor. 
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only locally on tlie walls of the arohenteron in the interrals 
between the direrticnla (primitive ampulle) •. 

In the mesenchyme of sponges the cells have been subjected 
to fewer changes, and they preserve their ancient amoeooidal 
forms nnaltered. The comparatively great change in the evo¬ 
lution of the group probably took place after the transfer of 
the principal seat of assimilation from the endoderm to the 
mesenchyme. This transfer possibly occurred during the 
genesis of Sycones and other higher forms. 

The researches of Saville Kent among Protozoa have shown 
that the collar and flagellum are feeding-organs, and we must 
imagine them as having a similar meaning in the internal 
cavity of Ascones, the lowest forms of sponges. 

When we consider the whole series of transformations of the 
ovum it becomes apparent that it is at flrst an autotemnon 
having the Amoeba stage well and clearly developed. The 
ovum develops parallel with the spermatocyst through the 
period of division of the nucleus into two parts, the masculo- 
nuclcuB and the feminonucleus. We have triM, in common 
with some other authors, to show that the masculonuclous 
is probably thrown off in the polar globules daring a process 
of agamic division of the nucleus, and that these are the homo- 
logues of the masculonuclei excluded from the spermatocyst 
a^ having been transformed into spermatozoa. 

The remarkable essa^ of Professor Ed. Van Beneden on 
the biseznal nature of the nucleus are the only embiyological 
writings which produce the proofs of this hypothesis in illustra¬ 
ted form. This anthor ('* Fecond. Maturat de l*(Euf,” Archiv. 
de BioL tom. vi. 1888) advances precisely similar views to 
flioae of Dr. Minot, and shows the phenomena of fecundation 
and the double composition of the maritonucleus in a series of 
remarkably dear illustrations. Van Beneden claims to be the 
discoverer of the bisexual composition of the nudeus of the 
ovum, and refers to his paper of December 1875 (Bull. Acad, 
de B^. vol. xL 1875) as containing the first statement of bis 
discovery. Though not pretending to forestall the judgment 
of those better qualified to decide the mm'its of the^e claims, 
ire find that Professor Von Beneden was the first to announce 
tlie basal facts of the Insexiial theory, but that he did not give 
all of the essential conditions of the phenomena of conjugation 
between the male and female parts of the nuclei in his first 

* Von Lendeafeld (AostraL Spoogsii, Pne. Unn, Soe. N. 8. Woles, 
vol, ix. pi. Ir.) desoribes Semndama t^eandra os having these cells 
eqVMl^ distiihated all over the endodem as well as in tire iringie 
aaspdne. 
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paper. This author, in the work just cited (p. 700), suggests 
that the peripheral pronuclcus is probably partially formed of 
spermatic substance, that the central pronucleus is female, and 
that the segmentation-nucleus is a compound body resulting 
from the union of these two, and is therefore probably b^ 
sexual. This statement includes all the basal facts of the 

f enoblastic theory, with, however, two important exceptions, 
t omits any notice of complementary behaviour or functions 
of the useless parts of nuclei in both the spermatocyst and 
ovum. This essential condition of the conjugation of the 
nuclei does not seem to have been elaborated by Van Beneden 
until 1883, long after the atmearance of Dr. Minot’s paper. 
Dr. Minot (Proc. Best. Nat. Hist. vol. xix. p. 170) proposed 
to name the orimnal bisexual nucleus ^^genoblast,” the female 
part arsenoblast,” and the male thelyblast,” and these 
terms have precedence of those we have advanced, or of those 
proposed Iw Van Beneden; but we have preferred to use 
names whi(m retain the word nucleus, as more expressive of 
the true relations of derivative nuclei. 

If this is true the occurrence of this process of excluding the 
masculonuclei in the ovum during the agmic stage exhibits 
an earlier inheritance of a characteristic wuich in the Protozoa 
occurs only after and as a result of impregnation, except pos¬ 
sibly in some of the more specialized Flagellata and Ciliata, 
where the existence of spermatocysts and spermatozoids leads 
one to anticipate a corresponding differentiation. The female 
zoOn certainly appears to be in reality an ovum, and to develop 
like one into a olastula, as pointed out by Bhtschli. 

This view includes some results worthy af attention. The 
concrescence of Frotozoons, as in cases mted by Drys^e and 
Dallinger, and in some plants where the whole contents of one 
pair of cells or more than one pair of cells are mingled together, 
IS asexual conjugation, but not sexual ooigugatioa. The latter 
occurs only by me exchange of diffsrentiated parts of nuclei, 
or between the larva-liko spetmatozoa and the complementaiy 
part of the nucleus in fhe ovum. Thus such fbrms as Eudotina 
and Volv^ might be called, on account of their mor{Aology. 
Blastrea, and could, because of their mode of reproduction ana 
the existence of but one layer in the body-wau, be appropri¬ 
ately designated as true Mesozoa. 

i^ith regard to the meaning of the early sta^ of the ovum 
we come nearer to Btttacbli (Morph. Jahrb. 1884) than any 
other author, and regard his placma themy as opening a way 
far mote promising than any so far proposed. This author, 
however, voluntarily rejeoteu the aid of the qpoogea in hts 
arguments, under the errimeons impression that they were 
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Protozoa, and holds an essentially distinct idea of what the 
placttla is. The embryo of the Calcispongian is, according to 
oiir opinion, a singlc-laycrcd placula or a monoplacula^ and 
directly comparable with the undifferentiated flat colonies of 
Protozoa which arc more primitive than the blastula form, and 
represent the simplest condition of an autotemnic colony of 
Protozoa, like Deemarella of Saville Kent, though not pos¬ 
sessed of cilia at this stage, and therefore more nearly perhaps 
representing a mass of amoeboid forms. 

The formation of the apical or esoteric cells of the upper 
layer from the cells of the monoplacula transforms this stage 
into a diploplacula, the older or basal cells becoming our exo¬ 
teric cells. True ectoblastic and cndoblastic ceUs first appeared 
during tlie gastrula stage, and are supposed to be identical with 
the differentiated cells often found in the blastula and placula. 
But in both of tlicse last they are in distinct association and 
correlate with distinct forms, and should be considered as 
simply exoteric and esoteric cells. They are not true ecto- 
or endoblasts until they assume the relations of an external 
and internal layer, as in the gastrula stage. The absence of 
the placula in many forms may be explained as due to con¬ 
centration of development. The protected conditions under 
which the ovum originates make the constant retention of the 
placula unnecessaiy, and favour the earlier inheritance of the 
moiiila or mulberry stage; in fact any quickening of the 
processes of growth would bring about this change, and the 
morula stage is only a heaping up of cells into a more massive 
colonial growth. The rounds globular forms of the morula 
would thus rephme the placula earlier in the life of the embryo, 
and occasion its disiqipearanco in more highly specialized 
forms^ as in tlie Cameospongia. 

This theory is apparently very similar to that of Batsclili 
so fiur as relates to the origin of the placula, but differs in 
making the morula an important stage of the evolution of 
forms, and in insisting upon the placula as primitively mono- 
plactuate and only secondarily diplopWcolate. Butschli’s 
placula is in really a later stage, a specialized flattened stage 
of an embryo Metazoon. 

Bfltschli points out the resemblances of the embryo of 
OuwUamtf BJtoMonmai and Lwnbriotta to the placula, and 
the apparently priinitive mode of forming the segmentation- 
cavity in the latter by the separation of tlie two layors is also 
given in detul by him. Biltschli also considers the Trioko- 
plase adheerma of Schultze as a living illustraticm of a full- 
grown, primitive, placulate form. 

We ought to find primitive stages in the embryos of a 
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pritnitiTe tjpo, and this is eminentlj the case with PoriferA. 
We should anticipate the opposite with a higher type like 
the worms or any metameric animal, and this appears to be 
borne oat by what Butschli brings forward in support of his 
theory. 

In OwoManua tiie earliest stages are rounded, and we can¬ 
not a^rec with Butschli that the flattened form which follows 
this IS a priraitive placola or diploplacala. The primitive 
placnla k a single layer which becomes double or diploplacu- 
iate, and in both stages must precede the morula, and cannot 
succeed this stage. It will be seen by our remarks alrave 
that the esoteric and exoteric diflerentiations would have 
occurred normally before the morula sta« in the placula of 
OuouUanut or else in fusion with it, and werefore the double- 
layered placula of Biitschli would be necessarily a flattened 
morula m which the two layers had already been formed. 
The relations of the planula stage in Ouwllanus and Lum- 
brieut to the gastrula also indicate that it is simply a modifi¬ 
cation of the morula stage, and not comparable with the 
earlier premorula stimes of the embryo. The formation of 
the gastrula in Cuctuumtu is a beautiful example of extra 
growth of the ectoblast, as has been pointed out by Balfour; 
and in this and in Lumbricut a true embolic gastrula is 
formed by this process, which is not more primitive than that 
which occurs in the CtmaphortB or Tubuhrim, The gastrula. 
in other words, is formed according to a highly conoentratea 
secondary mode of development, and not by primitive or 
simple processes. We should therefore, even while adc^ug 
Btttschn’s theory, decline to accept bis tjf^pioal example as 
true illustrations of the theory, and bold i^idly to the law of 
succession in the stages of the embryo for ^meation of this 
position. 

We cannot give a better iUuatration of what we mean by a 
monoplaoulate mnlnyo than Hatsohek’s Ami^ioam in the 
fonr-oelled sta(m *, nor of our ^pU^daoula wan the same in 
the ei|bt-celled st^, when the cells of the esoteric lay w are 
first diflflerentiated, which occurs even |)dbre the two poles of 
the embryo become closed and long pcevious to the stage when 
the blasMa is formed. 

Immediately after the diplojdaculate stage the ovum of 
Porifera and Ampkiomm, as well as some other types, preaenta 
a stage daring umich it is a tube open at both ends. l*he 
hereoitaiy signifiemice of this stage indicates a tabular anoes- 
tral form, ftirough which water would fteely eireulate^ and 

• Arbeit, d. Zool Inst. d. Unlr. Wkn, iV. Iloft i. pi. i. 
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the aula of the blastula. 

The central cavity of the blastala stage^ the 80<<alled Proto* 
gaater of HUckel, connects with the exterior by a blastula* 
pore, the Protostoma ’’ of Hackcl, which is normally closed 
later in the growth, but remains open for long periods in some 
sponges, as may bo observed in the figures of Sycandra 
fiipMnus and in the larvae of siliceous sponges, as in the 
embryos of IIaltch>ndria and Teihya. The assamption that 
such a primitive cavity necessarily originated as a gastric 
cavity seems improbable/ 

The prototype of this cavity, the aula, must have first 
appeared as a central hollow in a moving colonial form of 
Protozoa, simply as a mechanical necessity of the habits and 
mode of growth, and might have been useful as a float; but 
was probably not a gaatnc cavity, but, on the contrary, similar 
in every way to the internal cavity of the Volvox blastula. 
The additional advantage of the possession of such a hollow 
in enabling the cells to use both sides instead of one, and to 
perform the functions of respiration, ingestion, and excretion 
more completely, is obvious. The growing of the cells of the 
ovum into a hollow sphere, the blastula with its blastulapore 
opening externally, is described bv Biltschli as essentially 
Similar to the growth of the adult floating spherical colonies 
of Volvox and Eudorina from a single zo5n hy fission. This 
author (Bronn’s ^ Thierreicb,’ Protozoa, pi. xlv.) gives a scries 
of figures illustrating the development of the asexual zoons of 
Volvox which fully substantiate his comparisons, and, together 
with Carter’s, sliow that the closest comparisons may be made 
between the early stages of the ovum and those of all forms 
of Volvox. which is an open blastula like that of some Porifera 
before it leaves the parent colony and becomes fiee. 

All of these comparisons seem to bo much opposed to 
Bfiti^hli’s supposition that the primitive cavity of the blastala 
originated from a separation of two layers rather than as a 
sta^ of development from one primitive layer and the forma* 
tion of an aula. 

In order to amunt for ihe d^erentiation of the esoteric 
cells we have imagined them as necessarily by position 
feeding-cells in the ancofiftors of the diploplaculate stage. In 
the &ee momla and closed blastula the same cells or their 
"more modified descendants would tend to retain similar fanc^ 
tions. The differentiation of tho poles would occur in tliis 
blastula fbrm according to the same law as is observed in the 
higher animats, and the tendency already pitiated of the zofins 
of one pole to become exclusively fOeding*zofins would 

Ann. Mag. N. Hist. Ser. 5, Vol, xviii. H 



202 


Mr. A. Iljrfttt oti the 

increased by more freqnent contact with food and W being 
constantly occupied in the act of ingestion. The diflerentia« 
tion of the cells having been thus established and kept up by 
a continuance of similar habits, and the aula correlatively 
developed, we should have a free moving form with the cells 
at one pole feeding-cells, and at the other probably more effi¬ 
cient as respiratoi^ cells These last need not be necessarily 
inefficient as feeding-zobns. but might have remained quite 
capable of this office as well also as that of developing flagella 
for moving the body, and, in fact, resembling in aspect and 
structure what wo actually And in the amphiblastula of some 
sponges. We here claim for the exoteric or ectoblast cells 
(hat their possession of collars and flagella implies the exist¬ 
ence of powers of ingestion. We think the negative evidence 
adduced by Metschnikoff and others with regard to these cells 
in the embiyos of sponges is entirely inadequate to prove 
anytliing except the fact that they have not seen them actually 
feeding, and (Toes not weigh against the observed functions of 
the collars and flagella of the Flagellata, especially the 
positive ahd convincing proofs brought forward by Saville 
Kent. 

The parenchymula is a rwently discovered stage of the 
embryo immediately succeeding the closed blastnU. The 
esoteric cells differentiated during preceding stages have 
been found by several authors to quit the exterior, where 
they originate, and wander into the interior, where they 
presumably give rise to the endoblastic cells subsequently 
found there. 

A differentiated colony, like the amphiblastul^ with the 
cells at one end becoming better fitted to take in food, could 
be tranrformed into a parenchymula by the migration of 
differentiated feeding-cells into the interior, and me paren¬ 
chymula could thus have been transformed into a true gastrula. 
There are no living forms, so far as we know,_ with which 
the parenchymula can he compared, and its probable 
meaning has already been indicated ^ other writers, espe¬ 
cially by Metsebnikw, namely, that it implies a radical form 
in whicn the mesenchyme has arisen as a primitive mass by 
delamination. 

The inwanderiag of the esoteric cells of the parenchymula 
might be reasonably assumed as in part due to pressure. 
Thu iqipears to be a primitive mode of forming ^e endoiWm" 
as stam by Schmidt and Metschnikoff, and therefore we 
should have to coiuider pressure as simply a possible cause 
uding the tendency to inwmidering, as it appears in the habits 
of these cells of the parendhymola. It is posnble that this 
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tendency was derived from ancestors in which a primitive 
invagination appeared as a later characteristic of the develop¬ 
ment, due to excess of growth in peripheral parts, and that 
the same conditions of growth and pressure woula continue 
to be present in the similar narta of the young of descondent 
forms as long as the surrounaings and habits were sufficiently 
similar and aid not interfere with hereditary tendencies. Thus 
we should have to regard the habit of inwandering of the 
esoteric cells as giving rise to the primitive endoblast, and 
this last as a permanent stage preceding the transient gastrula 
due to invagination. The continued action of the same cause 
as gave rise to the tendency to inwandering, namely the 
pressure occasioned by the rapid multiplication of external 
cells by growth, and the action of heredity, would secure this 
result. 

The fact that the esoteric hemisphere is an excessive peri¬ 
pheral outgrowth of cells in the amphiblastula is in perfect 
accord with the successive stages in the development of pits 
and minor invaginations of the ectoderm. These are univer¬ 
sally in their primitive stages peripheral outgrowths of the 
outer membranes, which form primitive hollows, and then 
these cups become hereditary invaginations in the embryos of 
dcscendent forms. The formation of stomodea and other 
ectodermic invaginations can thus be accounted for as in every 
way parallel to formation of the gastrula and duo to similar 
causes. 

The invagination of the endoblast in the ordinary form of 
the g^trula is immediately accompanied and caused, according 
to Whitman, by pressure arising from the unequal growth of 
the hemispheres. The pressure on the endoblast after invagi¬ 
nation is shown by the forms of the cells, which become elon¬ 
gated along the middle part of the cup, as in the well-known 
case of Antphioxus described bv Kowalevsky and many 
examples by other authors. The growth and excess of 
pressure is also evinced in the elongation of the planula and 
the tendency of the at first broad blastopore to close up to a 
narrow opening by growth of the ectoblaet. The usually 
columnar aspect of the ectoblastic cells of the planula, their 
longest axes being radial or at right angles to the direetion of 
the pressure, is al^ favourable to this thoorv. These colls 
ms*y attenuated in Porifera at this stage (barrois, Jfipong. 
de la Manche)|^BO as to assume an almost linear asp^t uuder 
low powers of the microscope. We feel obliged to ^oin those 
authors who regard the plimula-stage as an abbreviated form 
of the gastrula possibly directly derived from the epiboHo 
gastrula. The succession of the stages is first a peripheral 
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outgrowth, increasing continually the diameter of the amphi- 
blastula, then invagination, then peripheral growth of the 
ectoblast, followed b^ elongation of the planula and contrac¬ 
tion or obliteration of the blastopore, lloredity in these cases 
seems to bo subordinate to growth; but this we think is duo 
to the necessarily identical action of these inseparable forces. 
Heredity and grot^h are also necessary in order to account 
for cases of epibolic gastrulee as well as for the existence of 
the |vlauola. The action of heredity in the planula is obvious: 
but in the transitional epibolic gastrnla the obvious mechanical 
action of growth still interferes with tlie clear perception of 
the influence of heredity. The growth of the ectoblast cells 
is so rapid in the last named that the endoblast colls become 
enclosed, as in the Ctenophorsa, and the gastrnla is formed by 
a process much shorter than is usual in embtyos of the 
emMlic type. 

In a planula we can see very clearly that some other force 
in addition to growth has been at work, and that, whether we 
adopt Lankester’s hypothesis or some other, we are e(|ually 
obliged to call in the aid of heredity in order to explain the 
hidden steps by which the embolic gastrula has been trans¬ 
formed into tiiis concentrated form of development through 
the epibolic gastrula as an intermediate stage. 

Keller (Anat. und £ntwickel. einiger Spong. d. Mittelmeers, 
Basel, Georg, 1876) has given the fullest illustrated account 
of what we have, in common with Metschnikoff and Schultzc, 
called the transient gf»trula of the Calcispongias. A recent 
perusal of this interesting paper has suggested that there is 
probably no better field for the study of the efibets of pressure 
upon cells than in these cases of transient invaginauon. It 
is possible that the invagination stage may be tracealfle 
directly to excess of growth in the oiliatod cells and their 
subsequent evagination os outgrowths to the reversal of this 
process, and at any rate the field is a voiy promising (me in 
this direction. 

^ We have also noted in our original essay the {oobability 
that the medullary fold was primitively a stomodeal invi^ 
nation due to extra growth, and we are able to quote in tus 
connexion an observation of Dr. Hatsidiek’s in ad^tion to 
those of KoUmann apd Gardber. 

Dr. Hatschek (Arb. Zool. Inst. Wien. vol. iv. 1881, 
pp. 45-48) attribntes the origm of the pnmitiTe aegments 
and other ebanj^ of form in the embryo of to 

the growth wd energy of cells. He explains the otigin oi 
the medullary plate by diflbrontiations b the cells oansed by 
the extra growth of toe ueigfabourbg eells of the ectoderm, 
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and attributes the rise of the ends and final enclosure of the 
neural canal to lateral outoowths due to the same cause 

The general presence of the diffei'ent forms of the gastrula^ 
including the planula, indicat^, as wc have tried to show 
above, that Hlickel was right in supposing that these stages 
indicated common ancestors for the whole animal kingdom. 
To this we have also joined the architroch of LauKester, 
imagining in common with tliis author a very ancient origin 
for the circles of cilia around the blastopore of the primitive 
gastrula-like ancestors of the Invertebrata. 

The historv of the structural transitions through which the 
labors of the body nass in their subsequent histo^ sustains the 
view that the Poritera are the lowest t^e of Metazoa. The 
endoderm and ectoderm reach a highly aifferentiated stage and 
appear as fiat epithelial membranes; but the middle layer 
remains a mesenchyme, containing, as stated by all authors^ 
the reproductive bodies of both sexes. The appearance of 
spermatozoa and ova indifferently in the same animal shows 
that entire separation of the sexes does not take place so far 
as now known among the Porifera. It is not yet established 
that cros8*-f6Ttilization occurs in any form, though there is as 
yet no ground for the positive assertion that it does not occur. 
The history of the early stages exhibits a larval form in which 
the interior is solid for a certain period and the mesenchyme 
plays a much more important rdle than in any other branch 
of the animal kingdom, as might be anticipated from the 
adult condition and importance of this layer in the morphology 
of the group. 

We have also tried to show that the general morphology 
and development indicated the gradual evolution of series of 
forms from a type similar to Ascones, but without a skeleton, 
which we have considered directly comparable, as stated by 
Hkckel. with the gastrula. Inuring this evolution the 
mesencnjme became more and more important, and as a 
result of its thickening the habit of budding was more or less 
suppressed, so that the higher ^pes must be considered a|^ 
inaividuals with a highly plastic form, liable to excessive 
outgrowths, but not as branching Metazoons. The archem* 
teron also remains persistent throughout life, gives rise to 
simple diverticula, or, in forms with thick mesenchyme, 
diverticula themaelvea form branching tubes. 

The fact that no internal column or body-^cavity is formed, 

♦ See abo Hia, * Unaere KdrjaerforttL* 1875, pp. 60,01,88, Sod 178, who 
has easeatlally the aamo idea of the mationa of growth of eelb and dere^ 
kq(ni»ant of organa. 
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in spite of the opportunity offered W the increasing thidkness 
of the mesenchyme, is very significant. It is not yet esta> 
blished that the mesenchyme does receive some additions in 
course of its growth from the cndodcrm and ectoderm, but, so 
far as the histology is now understood, it is doubtful. 

In other words the Porifera are intermediate with regard to 
structural composition between primitive larval individuals, 
like the free larvte of ail colonial types, and the differentiated 
colonies which arise from such primitive individuals after 
they b^me attached, as in the Hydrozoa. They contain all 
the elements necessary for the formation of complicated 
colonies; but in consequence of the less differentiation of the 
mesenchyme their primitive individuality is maintained and 
the processes of buadin^ take place internally and externally 
without perfect correlation. That is, the exterior has out¬ 
growths and BO has the archenteron, but these are not strictly 
coincident and produce true buds only in forms with thin 
mesenchyme. 

The evidence in favour of the opinion that the diverticula 
or ampullte are strictly homologous with the archenteric 
diverticula of all other animals is very strong. The young 
have no diverticula until the ampnllinula is formed, and tliis 
correlates with the absence of these organs in the adults of 
the lowest type, Ascones. These facts among sponges seem 
to be in accord with the history and development of the diver¬ 
ticula among Hydrozoa and Actinozoa, and lead to the con¬ 
clusion that in all of these three types the diverticula are 
homoplastic organs, and not found in the lowest forms of 
these ^nps or in the early stages of development of the 
normal forms. 


The considerations wo have presented above have therefore 
a direct application to the resmts of the work done of late 
years by &mper, Dohm, and others in tracing the origin ef 
the Yertebrata to some worm-like type. The whole cu this 
evidence hangs necessarily upon the probability that the somites 
of the embryo of Amphioasua imply descent mm a sclented 
* nimal; whereas, if we are correct, exactly the oppomte view 
may be^ considered as the more probable; and the veiy close 
comparisons made by Semper between what he considers 
homogenous organs and parts in Yertebrata and Yermes can 
only be considered as evidence of the production of homoplastio 
effects by means of similar modes of mwrii and the mmilar 
habits of elongated and necessarily bilateral gnlinal sr 
We have omected to the th^iy that the Yertebrata may be 
considwed as aoscended from a Ooelenterate ancestor, because 
the actinentome probably arose independently and very late 
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in the phylogenetic history of the Hydrozoa^ and undoubtedly 
arose inaependcntly in tue Porifera. A stomodoutn as it 
appears in the ascula stage or in a sycon ot ascon may be a 
single opening not due to invagination, merely an enlarged 
pore or outlet. The cloaca of the more specialized sponges 
18 first an outgrowth of the peripheral parts which becomes 
inlieritable and causes the appearance ot the ectoderm as a 
lining layer extending to an indefinite depth into the interior. 
A stomodeum, also, does not exist in most of the Ilydrozoa 
except in the primitive shape of an outgrowth, the hypostome, 
which is the homologue of the internal actinostome of the 
Actinozoa. These facts and the late stage at which it arises 
(in tlie Actinozoa during the gulinula stage) show us that, so 
far as these types are concerned, it is an independent and 
homoplastic organ in all of them. 

There are no exact comparisons between the embryos of 
Ascidia and Amphioofus and those of the Xnvertebrata which 
seem to include any stages later than the planula. Those 
that haye been tracea between the mosoblastic somites indicate 
homoplastic organs, and seem to have no phylogenetic mt‘>an- 
ing so far as the whole of the Vertebrate are concerned. The 
distinct modes of development of the anterior invaginations 
of the Vertebrata show tnat they had a different origin from 
the anteiior tube of the actinostome, and cannot be considered 
homogenous with that organ in the Coelenterata. The medul- 
laxy invagination is at first a stomodeum arising as a funnel 
around the blastopore, and then spreads forward in the shaiie 
of two folds, which subsequently form a tube, and it is pro¬ 
bable that tne notochordal tube and the lateral differentiations 
of the archciiteron may have had a similar homoplastic sim¬ 
plicity of structure. 

The development in Ascidia of the notoohordal cells and 
muscle-cells from the walls of the a^chenteron invites the sug- 
Mstion that no true diverticula exist in this type. That the 
lateral muscles might have arisen as entirely du^nnected and 
more primitive structural elements than the coelomata is 
shown by Kowalersky’a work on Oasstopea already quotea 
(Soc. Friends of Nat. Hist. &c. Moscow, pl.^ii. figs. 10-13). 
in this Hydrozoon portions of the archenteric walls grow out 
and become directly converted Into muscles, but no coelom is 
formed. 

The notochord may have primitivdy originated as a tube, 
but connexion with the hypopli 3 nriB seems to be a necessary 
condition of this theory: and though this is highly probable, 
it is not proyem The homoptastio origin of me notochord, 
when explained in this way, agrees with the subsequent origin 
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of segmentation in the vertebrse, as suggested by Goto. These 
facts and agreements in theory render it highly prooable that 
the whole phenomena of segmentation as shown in the distri¬ 
bution of the muscles themselves^ the appendages, and internal 
organs, including even the primitive somites, may have arisen 
indc^ndently in the Vertebrata in response to the si^le 
mechanical requirements of motion in elongated bodies. Her¬ 
bert S^ncer, in a treatise much neglected by naturalists 
(Princ. Biol, Amer. ed. 1871, vol. ii. p. 199), has clearly shown 
that the origin of the notochord and of segmentation of the 
vertebrse and muscles may be attributed to muscular strains, 
and our speculations, though entirely independent, cannot lay 
claim to any original merit. 

Our results are similar to those of Httckel so far as they 
distinctly point to the gastrula and planula as the earliest 
stages which have a general genetic meaning for the Metazoa, 
and show that these mdicate a stock-form for the whole of the 
Metazoa. The clear distinctions between the type-larval 
stages in different branches of the animal kingdom and the 
fact that the type-larval stages make their appearance inva¬ 
riably after the planula or gastrula^ and never, under any 
conditions, break this natural succession, give strong support 
to this opinion. 

It is possibly premature to say that no one type can bo 
claimed to have aescended from any other; but the Porifera, 
Ilydrozoa, Actinozoa, and Vertebrata appear to us entirely 
independent of each other. It is also veiy suggestive that two 
so closely allied groups as the Actinozoa and Hydrozoa can 
be considered as homoplastic types, and that many examples 
have been brought forward by uie author and Professor Cope * 
among Cephalopoda and Vertebrata^ where smaller and more 
closely allied groups, orders, families^ and genm show the 
same phenomena, and are plainly homoplastio with reference 
to the origin of many important characteristics of structure. 
These results sustain the opinion that homogenous ohaiae- 
teristics are frequently so similar to pnrdy homoplastic charac¬ 
teristics that it is not safe to consider any characteristics 
occurring in distinct groups as homogenous until their {diylo- 
eenesis has bemi traced or their comparative embryology is 
understood. 

The hypothesis of the common but independent origin of 
types is also supported by all collateral evidences. The iMults 
of palseontologio research have carried back the ori|^ off 

* Cope, who flnt pointed out these relotioiiB in the same SMue os 
Lsnkester, need the totuis “ homologous " tor honuqplastio ana " hetero¬ 
logous'’ for homogenous. 
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distinct types further and further every year. It is now esta¬ 
blished that there was an excessively sadden appearance of 
vast numbers of forms in the Cambrian, or perhaps earlier, aa 
claimed by Professor Marcou and others. 

We have applied this specific statement as a generalization 
to the history of smaller groups of fossils in several branches 
of the animal kingdom and in many formations, and have 
found that the sudden appearance of the smaller groups occurs 
according to tlio same law. 

There is an obvious plasticity in the animals which first 
make their appearance in any unoccupied field, or at the begin¬ 
ning of any new formation^ which reminds one of the plastic 
nature of the most generalized type of Metazoa, the existing 
Porifera. The generalized typea^ which always occur first in 
time, exhibit like sponges exceptional capacity for adaptation 
to tlie most varied requirements of the surroundings and all 
of the conditions of the new period or habitat by the rapid de¬ 
velopment of numbers of suitable and more highly specialized 
forms, species and genera. 

The whole picture as presented by morphology, embryology, 
and palmontology favours the hypothesis we have previously 
advanced in otner papers, namely that the early geologic 
history of animal life, like the early stages of development in 
the embryo, was a more highly concentrated and accelerated 
process in evolution than ^at which occurred at any subse¬ 
quent period of the earth’s history, * 

The histoiy of the Porifera and higher Protozoa suggests also 
that the evolution of the Metazoa may have occurred more 
rapidly than we can now calculate. One of the great errors 
of the present day is the assumption that such changes and 
transitions occurred slowly and ^dually; and it is evident 
that this assumption is cased almost woolly upon investiga¬ 
tion of the more highly specialized animals^ in which the 
capacity for change may 1^ reasonably considered as very 
much less than in their more generalized and embryonic ances¬ 
tral forms. 


XXIII.— Conm%mica,tion on some Invest^atiofts 

E ihe Smseture of the Central Jfervous 

im in ^ Jisaidia and in Myxine glutinosa. By 
^TJOF Naksbit^. 


It is proposed in the following pages to give only a mere 

e Translated by W, 8. Dollue, F.I 1 .S,, fiomtho * Bergers Museums 
Aaribmtsuug fox 1886/ pp. 65-78. 
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prdiminary report upon some of the reanlta at which I hare 
arrived in the course of the investigations which I undertook 
last summer (June and July 1885) in Alverstriimmen (near 
Bergen), at the expense of Joachim Friele’s legacy, which by 
the liberality of the Direction of the Museum was granted to 
G. A. Hansen and myself. I will expressly call attention to 
the fact that those investigations are not completed, and that 
therefore, for the present, it will not be advisable to go more 
in detail into the subject; but as I believe that some of these 
results may be of genepil interest, I venture in the meanwhile 
to publish them in their imperfect form. 

The results at which I arrived in my investigations upon the 
histological structureof the nervous system of theMyzostomata, 
and which 1 have described in my memoir upon the structure of 
this group of animals stood in so reroarKable a manner in 
agreement with many of the characters which Prof. C. Golgi 
(of Pavia) has desenbed in the central nervous system (brain 
and spinal cord) of man, that it became a matter of mnc)i interest 
to me to havo_ investigated some groups of animals lying 
tween these widely separated forms. With this object in view 
I turned to the group of Ascidia (so much a subject of dispute 
from a systematic point of view), with the nervous system of 
which I had previously occupied^ myself, and in which 1 ex¬ 
pected to be able to find something of interest. In the next 
place I wished to examine some low vertebrate animal, and 
selected the hag-fish {Myxine glutinoea), of which 1 could 
obtain abundant material. 

The points which it was of essential interest to have inves¬ 
tigated were as follows:— 

1. Does the fibrillar mass of the central nervous Bjmtem 
consist of two constituents t —<h fibrillar net, or, as I will 
call it for the sake of clearness, a iSrriUar consisting 
of fine fibrillffi, which in their crool^ and intricate course 
cross one another in every direction j and 6, coarser nsroarrent 
“ ne/rw-cyHnderaf' which mther traverse the whole fibrillar 
mass of the central nervous system, and thus connect its 
difierent parts with each other, or run out into'peripheral 
nerves? 

2 . Have all the nerve-cells (whether unipolar or multi¬ 
polar) only one real nervous process ('* prolongation nerveux 
on fonctionnel ”), and can the nerve-cdls be divi(kd into the 
following two ^pes-a, first type, of which the nervous pro* 

• " Bidiag til Hyzostomemes Anatomi og Hlstologi,” Beig«M Mu- 
wum, 1886. 

t A« dweribod in the above-cited wodi on AfyiwstonWf p. 38, 
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oesMS) after giving off small side-branches^ directly into 
a peripheral nerve and form a peripheral cylinder; 6, second 
type, in which the nervous processes divide up into small 
branclies, which lose themselves in and contribute to form the 
fibrillar web ? 

3* Do the nerve-cylinders in the peripheral nerves consist 
of two kinds :—a, in the first place, of nerve-cylinders, which 
originate directly from ncrve-cells and constitute continuations 
of the nervous processes of the latter; i, in the second place, 
of nerve-cylinders, which originate from the fibrillar net, ana 
are produced by a union of many small branches ? 

4. Do certain nerve-cells send out timir nervous processes 
directly into the peripheral nerves without their passing 
through the fibrillar mass of the central nervous system, and 
can nerve-cells occur in the course of the voluntanr nerves ? 

5. What is the case of the primitive fibrillce aescribed by 
Hermann *, Hans Schultze f, and others ? are these a really 
existent perve-element, and how arc they to be regarded ? 

6. In what relation do the nerve-elements of the Invertebrate 
animal stand to those of the Vertebrate ? are the nerve-tubes 
(“tubes nerveux”^ or, as I have called them, “nerve- 
cylinders,” of the Invertebrate homologous with the “ axis- 
cylinders ” of the Vertebrate animal ? 

These are questions of no small importance which still wait 
for a satisfactory scientific solution. They are, however, 
questions the answers to which, at all events in part, still lie 
upon the limits of the range of modem microscopy, and, espe¬ 
cially in what relates to the nervous system of Xnvortebrata, 
we have such great technical difficulties to contend with that 
we can only hope that for some time to come we shall probably 
have to content ourselves more or less with assumptions. The 
point is to find new and certain methods of investigation quite 
different from those which have hitherto been gener^y adopted. 

My investigations to the present time can therefore make 
no claim to give a satisfactory solution of these oueations; 
the]^ must be regarded only as a tentative effort to dimb over 
a hill, which certainly is not insurmountable, but which it 
will need severe labour to get right over. 

Cental Nervous System of the Ascidia. 

The histological structure of the nervous system of the 
Ascidia has remained until quite recently as good as uninvea- 

e (Das Csntmhierven^tem veu Siru^ medicinaiU : * Muaioh, 1875 
(Prixe essay). 

t ‘'Die fibrillare Struetur der Nervenelemente boi WhbeUosen.” in 
Arftb. f, mikr. Anat. Bd. xvl. 1870. 
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tigated; it was onl^ within the last few years that some light 
was thrown upon it especially by the writinffs of Prof. E. 
ran Beneden and Dr. C. Julm but it still remains very 
backward. The central nervous system consists of the brain^ 
situated between the apertures of the mouth and the cloaca, 
fnm the posterior end of which there issues the dorsal gan¬ 
glionic cord cordon ganglionnaire visceral ou dorsal 
described by Van Beneden and JuUn, which extends back¬ 
wards past the cloacal aperture until it disappears in the 
neighbourhood of the liver f* 

Hitherto it has been the brain that has particularly inter¬ 
ested me. With it I have tried many different modes of 
treatment, but none has as yet given satisfactory results; of 
course, I have employed all the ordinary methods with osmic 
acid, chromic acid, bichromate of potash, bichloride of mercury, 
&c., as also staining with carmine, hsBmatoxyline, aniline 
colours, &c., and I have further made trial of Golgi’s metliod 
(with bichromate of potash and nitrate of silver), bnt without 
obtaining the desired results, so that it will now be my en¬ 
deavour to find out new methods. Golgi, in his method^ has 
found one which, as regards the Mammuia and the higher 
Yeilebrata, furnishes images of such striking distinctness that 
wc cannot wish for better; the point now is to discover a 
method which may give similar results in the case of the lower 
animals, and only then can we give any more satisfactory 
answers to the questions above formulated. 

a 0. Julin, Bech. s. rOrganisation des Asoidies simples,*’ in Amli. 
de liiul. tome iL (IdSlhpp* K van Beneden et 0. Julio, ^ La 

^At^me nerveux central dee Ascidles adultes,” in Arch, de Biol tome v, 

t My investigations of this cord have as yet been quite superficial $ 
hut it would appear as if H may have a somewhat different structure in 
the difierent species. In the sj^es which I have especial^ aacamiued 
{JPhalhma vtnosa, P, rntmtuh, P. obUqua, A^ddiu icdbra^ Cortua po/ttdldf^ 
gi^nmma^ it has only a small development: the ganglion-cells generally 
are slenaer, elongated (hipolar), ana closely packed temther; it is but 
seldom that they are of the idee of those found t^y Van Beneden and 
Julin in the species of Mdgola {M* omfmUoidH) investigated by 
further, it apjraars that their anangement and ppsiMon may diner ooi>» 
siderably from what the above-mentioned natundkts found in 
It was but rarely that one could perceive any tendeiKpr In the eelli to an 
arrangement about a common central towards which their processes 
were directed; on the other hand, in several species, at any rote, 1 
have found two fibrillar cords running one on eacn nde of the principal 
maasoftheoells, by which means the ceUs therefore come to occupy me 
middle of the ganglionic cord, a podUon which, regarded supernmally, 
might remind one of the position the ceQs in the spinal cord of the 
Vertebrata. I believe that 1 have several times seen noma going off 
from the ganglionic cord. 



df the Central Nervous Byetem in Aecidia <fec. 213 

Here I shall only report whet I think I have observed with 
regard to the minute structure of the brain of the Ascidia; 
with respect to the more topographical description I will refer 
to the memoirs by C. Julin and E. van Beneden, already 
cited. 

1, I find the jthrillar central mass to consist of two constU 
tuents. just as already described in the Myzostomes (I, c. 
p. 3^. In the first place, a fibrillar web. This web 
18 diffused throughout the whole mass, and gives it, in 
section, that spongy appearance which led Leydig to imagine 
that the fibrillar mass, or, as he called it, the “ Punktsub- 
stanz,’* has a spongy structure. It eonsists, however, in my 
opinion, of fine fibrillfle, which are most intimately intermixed, 
so that they appear to be interwoven with each other, but, at 
any rate, in general, without anastomosing with each other in 
the manner recently described in the case of the Rhipidoglossa 
by Dr, Bdla Haller *, It is in the settlement of these difficult 
points in the lower animals that we are specially brought to 
feel how far our modes of investigation are still from being 
sufficient. I have certainly seen nearly the same images that 
Dr. Haller describes^ and when his drawings are compared with 
mine this will certainly be the impression ; but I am afraid 
that what Dr, Haller describes and figures as a fibrillar, 
anastomosing network is in reali^ nothing of the kind, but is 
connective substance, or, as Leydig calls it, spongio- 
plasma,^* which, in my opinion f, encloses and isolates the 
individual fibrillae, and docs not, as Leydig thinks, extend as 
a spongy tissue throughout the whole mass. If we compare 
sections of the fibrillar central substance with transverse sec¬ 
tions of peripheral nerves it must certainly be conf^essed that 
in appearance these resemble each other; in both we shall see 
a distinct reticular wob, consisting apparently of anastomos¬ 
ing fibrillso j the only difference Is that in the divided nerve 
the meshes m considerably coarser. We know, however, 
that here an isolation really occurs, and that every mesh is in 
reality a divided tube of spon^oplasma, which encloses a hya- 
loplasmatic cprd, a nerYe-c;^inder/’ which in its turn either 
paginates from or at any rate (with but few exceptions) 
traverses the fibrillar cenfral substance. If it is connect^ 
with that aubstance, I oannot see but that to a considerable 
* extent it testifi^ in fovour of the view that the reticular toei 
which one sees by the ordinary methods of preparation is in 
reality connective eubetanoe or eponyicplaema^'^ which eur^ 

* For his work see fitrther on, p. 224. 
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rmadt the true nervous Ayal(^laamatio " jUrillce, which are 
generally nearly uncoloured. 

Besides the fibrillar web we also find in the fibrillar mass 
percurrent nerve-cyh'nders, which nsoally appear to start 
from ganglion'cells and run to peripheral nerves. These per* 
current nervo-cvlinders are, however, difficult to observe; 
they are certainly of greater calibre, but thcv generally be¬ 
come stained by the same process as the fibrillar network, 
and as their course is not always the same it is difficult to 
trace them far. For shorter distances, however, they may bo 
traced, and there can be no doubt of their actual presence; 
we can even in some places perceive a tendency to the forma¬ 
tion of bundles or larger cords of fibrils. Porcumnt nerve- 
cylinders, the exclusive destination of which would be the 
establishment of a general communication, I have not been 
able to demonstrate with certainty in the brain, although there 
is every probability of their existence here also. In the 
dorsal ganglionic cord, however, 1 have unmistakably seen 
such. 

The nerve-cells in the brain of the Ascidia are of the most 
different appearance and size. Those which especially strike 
the eye in a section through an Ascidian brain are mose of 
the outer layer which surrounds the central fibrillar mass. 
The cells of this layer arc divided by Van Beneden and Julin* 
into three categories. The smallest occur furthest in, in im¬ 
mediate contact with the fibrillar mass; the largest occur 
exclusively in the periphery of the organ, and those of me¬ 
dium size between these two. They say; “ Tandis qne les 
petites et les cellules ganglionnaires moyennes constituent 
autour de la masse ponotude une couche continue nettement 
ddlimitde, les grandes cellules ne se rencontrent qn'en certains 
points.” 

2. I find that this description applies pretty well, at least 
in its main features, to the species examined by me. We 
certainly find cells of all possible sizes from the smallest to 
the largest; but we shall always see that these last are gene¬ 
rally situated outermost, while the smallest for the most part 
lie mnermost Among these oells*'! have found both multi¬ 
polar and unipolar forms; but the latter are beyond comparison 
the most general; the large cells especially appear to be 
principal^ unipolar. Among all these cells of such difibrent' 
sizes in this outer layer 1 have found both forms of nervous 
processes represented; there are cells with processes which .. 
pw directly to form peripheral nmrve-t^linaers, and others 
with processes which divide up and lose themselves in 
^ Xoe. Hi, p, 882. 
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the iibiillar web. Hitherto 1 have been unable to find any 
constant difference in this respect between cells of different 
sizes. 

Besides these cells in the peripheral layer surrounding the 
central fibrillar mass there is also another form of ganglion¬ 
cell, which occurs in the fibrillar mass itself. These are small 
multipolar cells with an ovate nucleus. Van Beneden and 
Julin have observed these cell-nuclei in sections; they have 
also stated that they were possibly of nervous nature, saying *: 
** II s’agit probablement m de petites cellules nerveuses aUon- 
gdes dans le sens antdro*postdrieur, unipolaires ou bipolaires, 
et dissdmindes dans la substance fibrulaire.” I have ex¬ 
amined these cells both in sections and by the aid of macera¬ 
tion : the latter method especially gave me the best results ; 
and 1 find that there can bo no doubt as to their truly nervous 
nature. They are small multi^>olar colls, generally at least 
tripolar, the form of which reminds us in no small degree of 
the three-cornered form of small cells in the brain of the 
Vertebrata; the processes which originate from their most 
pointed end are the nervous processes, and these 1 have 
often been able to trace very far, in macerated preparations 
I have even succeeded in isolating them for a long distance; 
but I have nowhere found any ramification. In sections 1 
have often seen them directed towards the origin of the peri- 

S pheral nerves; and 1 therefore regard it as in the highest 
probable that these small tripolar or multipolar cells 
j. at all events for the most partj to the type of nerve- 
cells, the nervous prolongations of which go directly to form 
periphorid nerve-cylinders. In the other processes of these 
cells, which may therefore be said to correspond to ** Deiler’s 
protonlasma-proccsses,” I have frequently been able to see 
ramincations. 

In conclusion, with regard to this question of the form and 
the processes of the nerve-cells 1 will remark that it haa 
appeared to me on two occasions that I could see true pro¬ 
cesses from cell-nuclei, prolongations which united them¬ 
selves again with other smaller cells. This therefore 
would be something comparable with what Dr. B41a Haller 
has described in the lUiipIdogloasB, in which he thinks he has 
found nummfous nnolear processes of the most different forms. 
Of the actual nuclear nature of these processes, however, I 
feel by no means perfectly convinced; I am afraid that 
"\e images of such a nature which 1 have hitherto had before 
e in the Aseidia may be due to an optical illusion, and 

«i;or.aiY.p.384. 
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remain for the present somewhat doubtful as to their actual 
presence. 

If I now summarize my results with regard to the nerve- 
cells and their processes in the brain of the Ascidia, they 

J trove to be in the fullest agreement with the results at whion 
: arrived in the Myzostomes, and in their principal features 
also with results obtained by Dr. Bdia Haller in the Rhipi- 
doglossa, only I must point out that in the Ascidia 1 have 
not succeeded in demonstrating undoubted anastomoses be¬ 
tween the processes of the dmerent cells, such as Haller 
describes in the Rhipidoglossa. 

3. As regards the origin of the nerve-cylinders, as my 
investigations hitherto have not been specially directed to this 
point, only this much can be said about it, that from what 1 
nave hitherto seen there appears here also to bo an agreement 
with my earlier results in the Myzostomes. There would 
consequently exist two forms, one originating directly from 
nerve-cells, and one originating from the fibrillar web— 
therefore two forms just such as Golgi has demonstrated in 
man. 

4. With respect to the fourth point, it is not difficult to 
observe nerve-cells situated near the ongim of the peripheral 
nerves and emitting their processes dixectiy into tKe peripheral 
nerves without first passing through tlie fibrillar central mass. 
1 have also found, in the peripheral nerves even at a distance 
from the brain, nerve-cells which sent their nervous pro-’ 
cesses in a peripheral direction and not inwards towards the 
central organ. This is therefore a condition which stands in 
the most perfect agreement with the condition in the Myio- 
stomes, and does not agree with Vignal’s * (and. BanvierV) 
assumption of the non-existence of such cells in the voluntary 
nervous system. Whether side-branches are not ^ven off 
from the nervous probngatioos of these cells, by which they 
are connected with the central fibrillar web, 1 nave not yet 
been able to ascertain, although it certainly appears to me to 
be probable. 

As regards the sixth and seventh peunts, I wiU reserve my 
reference to them until later on, when it will be possible to 
go into the ma^ more in detail; for, in the first place, the 
mvestigatioiu in this direction are still far iri>m complete, an^ 
second^, a hasty description of them would lead only too 
easily to misconoeptions. 

Summing up the main points in the above sopeifidal de¬ 
scription of the Asoidian brain and comparing » with mf 

* ViffBsi, "Iteob. histoL sur les centres serveux do cuelqwai InvertS- 
1»r«e,”uiAnih.deZool.}ixpSr.oSr.2,tomeL(ieBS). ^ 
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former description of the nervous system of the Myzostomes, 
it will be seen that we have here obtained a good confirmation 
of the results furnished by the Litter. It may now be of 
interest to investigate how the conditions stand m the lowest 
forms of Vertebrata. Of these I have as yet properly inves¬ 
tigated only the hag [Myodne glulinosa). 

The Central Nervous System in the Hag (Myxine glutinoaa). 

Of this interesting animal it is easy, at Alverstrommen. to 
obtain abundant material; but the time was too short to allow 
any thorough investigation to be undertaken; during the coming 
summer I hope to have an opportunity of doing this, and 
it may even be expected that with new fresh material I may 
try new and better modes of investigation. Here therefore 
I will only express myself with extreme brevity. 

So far as I know, no one lias recently paid particular atten¬ 
tion to the histological structure of the central nervous system 
of Myxine ; on the other hand, something is known of the 
Listology of the nervous system in the genus Petromyzon» 
In Dr. Ahlbom’s memoir. “ Unterauchungen liber das Gehirn 
der Petromyaonten*.^^ tliere is a detailed description of the 
topography ot the brain in Peiromyson^ as also a portion of 
the histology of the brain and spinal cord ; there will likewise 
be found in it a list of the earlier literature of the subject. 
Oar histological knowledge of Petromyzon also is unfortu¬ 
nately rather defective, and there still remains much to be made 
out. 

It appears that the structure of the nervous system in 
Myxine and Petromyzon^ notwithstanding many dUEdrences, is 
on the whole tolerably accordant^ It is especially to the spinal 
cord that I have hitherto directed my attention. 

As is known, the spinal cord in myxine^ as in Petromyzon^ 
has that fiat band*iike form which at once catches the eye in 
transverse sections. On the ventral surface there is a con* 
siderable louj^itudinal depression or groove, a kind of svtloua 
longiiudinam ventraUsy if one may call it so ^ m the dorsal 
sunace, on the contrary, there is no trace indicative of such a 
groove. 

The i^ce between the Cmitral canal and the ventral lon^« 
tudinal furrow is occupied by a considerable markedly fibrillar 
mass of connective tissue, in which the fibrillie from the two 
sides cross one another, and, at any rate for the greater part, 
in connexion with the pia mater on both sides of the 
iongitudinai furrow •, a simifar mass has also been described 

* Zeitaohr. fur wUa. Zool Bd. xxxix. (ISSS), pp. 191*294. 

Annn ib Mag. N. Hist. Ber. 6. VoL xviii. 16 
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by Ahlbom in Petromyzon. The fibrillie in this mass are 
partly processes from the epithelial cells of the central canal, 
partly processes from cells situated outside of these in the 
grey suostance (see further on). On the dorsal side a thin 
septum of fibrillar tissue extends from the central canal to the 
p%a mater. The fibrillso in this septum consist, at any rate 
for the most part, of processes coming from the epithelial cells 
of the canal and from circumjacent cells. By these two septa 
or filjrillar masses the spinal cord is therefore divided into two 
lateral symmetrical parts. 

The Orey Sulstance .—There is a considerable diflPorenoo 
between the grey and the white substance. The fonner, in 
transverse section, has abroad and depressed form, corros|>on- 
ding to the extenml form of the spinal cord. A distinction 
of the anterior and posterior form is difficult to observe, and 
its actual existence can only be made out by careful investi¬ 
gation. In Petromyzon Ahlborn was unable to demonstrate 
the posterior horn. In Myocine I have found this possible, 
having been able, by means of diffcrei^t methods of staining, to 
trace tnc course of a ^eat part of the fibrillie which run to 
the posterior nerve-rods directly from the vicinity of the grey 
substance (see further on); it appears distinctljTthat the two 
small horns,” which Ahlbom has also observed in Petro^ 
myzon^ and which are situated on each side close by the 
above-named septum, which goes off dorsally from the central 
canal, in reality correspond to a part of the posterior horn in 
the higher Vertebrata, inasmuch as the gwter part of the 
fibrillm passing to^ the posterior rods can always be seen to 
come from the white substance in the vicinitv of these small 
horns, or the portions of the ^y substanee lying nearest on 
the outer side; exceptionally f have been able to trace fibrilloe 
quite from tlie small horns (probably originating directly fix>m 
cells here) and quite to the pc^tenor rods.' £i the anterior 
nenre-rods I have frequently oeen able to trace the fibrillm 
quite from the ventral outer parts of the grey substance; but 
bow much of the outer parts is to be referred to the anterior 
horn 1 am still unable to ascertain. 

Just as in Jktrofnyzonj the ganglion-cells in the grey sub¬ 
stance may be of extremely different sixes. There are some 
which especially catch the eye by their remarkable magnitude j 
these are only few in numberi and ate regularly situated in 
the outer, more lateral part of the grey sultotance, and there¬ 
fore essentially in the part which must chiefly be referred to 
the anterior horn. These cells, with their processes, generally 
stain very strongly, especially with various aniline cdours 
(acid fuchaino, mgrosine, aafraninCi &c.)* smaller cells 
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are somewhat variable in size; they are dUtribated through 
the whole of the grey substance, occurring most numerou^y 
in its middle parts, the parts therefore which should be re- 

§ aided as belonging to the posterior horn. These cells, with 
leir processes, are generally less strongly coloured by stain¬ 
ing fluids. To regard these difibrent colour-reactions as indi¬ 
cating a constant aiflference from a physiological point of view, 
such as Bellonci ^ thinks he has demonstrated, and such as 
Ahlbom seems likewise inclined to assume in Petromyzon^ 
appears to mo to be still doubtful. It is certainly the case that 
the smaller cells which stain less strongly occur particularly 
in the middle portions pertaining to the dorsal nerve-rods, and 
therefore may bo assumed to be especially sensitive; but I 
have also observed in the outer ventral parts similar colls 
which emitted their nerve-processes directly to the ventral 
nerve-rods, and os to the motor nature of which it seems to me 
therefore, in accordance with Golgi’s work, there can be but 
little doubt; it must, however, be admitted that the cells here 
situated appear generally to have a tendency to become more 
strongly coloured than mose placed in the middle part. 

As regards the form of the ganglion-cells, they appear to 
be always multipblar, with pretty strongly branched proto¬ 
plasmatic processes. 1 have frequently been able to trace 
these, with their ramifications, into the white substance; but 
whetner they extend quite to the periphery of the spinal cord 
I have not hitherto been able to make out, although 1 believe 
I have often observed it. This is a^int which it may be of 
interest, in connexion with the significance of these proceasos, 
to have elated up: if the function of these processes be, as 
Golgi thinks and os seems to me probable, exclusively 
nutritive, we have here in Myxine the remarkable fact that 
no vascular system is present in the spinal cord. 

1 have only been able partially to trace the nervous pro¬ 
cesses; the processes especially which run to the ventral nerve- 
rods, and pass directly over to form the axis-cylinder, have 
been the easiest to ob^rve; these processes tiierefore appear 
perfectly to i^gree with what Golgi has described, and, at any 
rate, to belong chiefly to the anterior horn ” and the ventral 
nerve-rods; neverthdess I believe that, as above stated, Z 
have quite exceptionally observed similar ones in the posterior 
horn running to the aorsal nerve-rods. As a rule I have 

* ^^Rieerohe intoTDO airintiiim tessituia cbl cervello del Teleestei,’^ in 
Atti d. li. Acsesd. d. Linoei, a, 270, IB78 (]870); and Riesrehe oom- 
parttiva sirf oontfi uervosl dei Vertehrati/’ m Atti d H. Acoad. d. Linosi, 
Ar277,1879 (1880). 

’ ^ * IS# 
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found it impossible to trace the nerve-processes in the poste¬ 
rior horn (therefore in the middle part of the grey sulwtance)— 
just as the fibrille running to the dorsal nerve-rods can only 
oe traced for longer or shorter distances, and only very rarely 
quite to the pCT substance. This appears also to^ show an 
agreement with uolgi’s description of tne human spinal (M>rd, 
and I must assume that the nervc-processes in tnis middle 
part of the grey substance (the posterior horn) at any rate 
for the most part divide up into small branches and lose them¬ 
selves in tlie fibrillar web, from which again most of the 
fibrillte in the dorsal nerve-rods originate; the correctness 
of this view, however, remains to be proved by more certain 
methods of investigation. 

Besides the above-mentioned cells, a second kind of coll 
occurs in the grey substance. Similar cells have also been 
described by Ahlbom in Petromyzon. They appear, as that 
author also admits, not to be of nervous nature, but rather to 
belong to the connective substances; they are ohiefiy situated 
around tlie central canal, and perfectly agree in appeariuice 
and form with the epithelial cells m the epithelium surrounding 
the central canal. Each of these epithelial oella has a v&ey 
long process, which is very easy to trace by suitable methods 
of treatment; I have even frequently been able to trace them 
quite to the periphery of the spinal cord; probably, indeed, 
this is the case with all these processes^ so that they form 
wnnective fibrils radiating to we peripno^. This appears 
indeed to be the general condition m tne Vertebrata. Prof. 
Golgi long since found a similar condition in the fowl’s 
embryo j I have myself seen his preparations, in wMcb it 
was to be observed remarkably distinotly (he nas, however) 
as yet published nothing on the subieet). 1 have myself also 
recomized it in the spinal cord of toe tendi (SVnoa vulgarie) 
wbi^ had been treated in aoomdutoe with Golm’s method. 
The cells situated outside of &c cenWal canal in Mymne have 
similar^ processes, and it is probable that these comport them¬ 
selves in the same way. previoiuly stated, the connective 
tissue or supporting substance existing between the central 
canal and the ventral longitudinal furrow seems to consist of 
similar intocrossing fibrillm. As will be stated further on, 
there occur evervwhere in the white substance simihur fibdUie 
radi^g from the grey substance to the peripheiy; it is fltlao 
possible that all these come from similar cells situated in the 
grey suhstanoo, and that the whole primarily in tba eaih^o 
originate from the epithelial cells surrounding the oCHdral oaniih 
White fittistanoe.—The general divSneea of the white 
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substance into the funiculus dorsalis and ftnioulus ventralis 
and the^tntWua tateraUs, which Ahlborn also has employed 
in Petromysonf I do not find to be really quite characteristic; 
but as they present several advantages for descriptive pur¬ 
poses, I will nevertheless retain them. The above-mentioned 
radial fibrillas occur in the whole of the white substance, but 
the}r appear in the greatest number in its dorsal par^ in the 
funiculus dorsalis and the dorsal parts of tho^hnictuus lateralis^ 
where their radial arrangement is also most easily observed. 
A grey granular mass, which Ahibom * describes in Petro- 
myzon as existing between the pia mater and the white sub¬ 
stance, I have been absolutely unable to observe in Myxine-, on 
the contrary, I have ahv^s been able distinctly to demonstrate 
tlie connexion of the radial fibres with the pia mater ; and I 
assume that the same must also be the case in Petromyzon and 
that the grey mass which Ahlborn saw in his osmic-acid pre¬ 
parations was probably an artificial product, as he himself 
appears also to suppose. Between the radial fibres a network 
of fine fibrillte is interwoven, which,.in great part at any rate, 
must be regarded as of the same nature as the former, and 
therefore as belonging to the connective suhstancea. Besides 
these parts belonging to the connective substances, wo have 
also in the white substance the true nervous constituents. Of 
these what especially catch the eye in a transverse section of 
a spinal cord are the coarse Imyiliudmal fSbres^ which occur 
eapecit^y in the ventral part, in the junwudua ventralisf and 
partly in the fmiondm lateralis. These, which are the so- 
called Milllerian fibres,” were first described by Johannes 
Muller; there is, however, no other difference than sue 
between them and the finer longitudinal fibres, and all possible 
transition-stages occur, from the very coarsest to the very 
fiimt. The coarsest longitudinal fibres are situated, together 
with others of smaller calibre also, in the funiculus ventralis 
on both sides of the ventral longitudinal furrow; they appear 
to be present in greater number than in Pstromyson, m wnicli 
Alfibom notes amut eight coarser fibres ; to give any definite 
.number seems to me. however, to be quite arbitraiy, seeing 
that, as ahmtdy stated, there are all possible transitions, ana 
th«arefi»e it is impossible to lay down any limits. Numwiu 
longifiiclinal fibres likewise occur b the fisnioulus lateralis^ 
especially in its more ventral parts: there ar^ however, only 
a »w very coarse ones, and the calibre of the fibres diminisfaes 


Loe, eti, p. 24S, aete. 
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towards the dorsal surface *. In the j/^tntieufus dorBolia I have 
been ttnabic to discover any loimtudinal fbrea, nor could 
Ahlbom do so in Petromyzon. '!l^is author, however, notes 
the iKmsibiliiy that the granules observed W him in the 
network may be divided fine longitudinal fibres; but this 
seems not veij probable. 1 doubt the real existence of longi¬ 
tudinal fibres in this part of the spinal cord, and regard ^e 
nervous parts of the funimlua dorsalis as consisting exclu¬ 
sive!;^ of what I have previously called ike Jihrillar loei, 
Golgi’s “ entrelacement nei;reux diffus.” This fibrillar web 
is also found distributed in the other parts of the white sub¬ 
stance among the longitudinal fibres in both the funiculus 
lateralis and the funiculus ventralis •, it is, however, most 
predominant in the more dorsal parts of the spinal cord, there¬ 
fore, as statedj in the ^niculus dorsalis and the funiculus 
lateralis, especially in the dorsal parts of the latter. 

The Nerve-rods —As already stated, I have often succeeded 
in tracing the fibrillss passing to the ventral rods quite from 
the grey substance, nay, even from their origin from ganglion- 
cells : but 1 have found this possible only exceptionally with 
the aorsal nerve-rods. As regards a portion of the fibrillss 
(those runnmg most dorsally) at any rate 1 have been able to 
trace them for a tolerably long distance from their entrance 
into the dorsal nerve-rods; but there has always been a small 
space between them and the grey substance, in which they 
could no longer be traced, while in this neighbourhood they 
were also more difihsed and divided up than towards the nerve- 
rods. From this 1 conclude, as already mentioned, that tiiese 
nerve-fibres belong for the most p^ to the form whidi wigi- 
nates from the fibrillar, web| while the fibriUas running to 
the ventral nerve-rods principally originate from ganguon- 
cells. As regards their size, the dorsaf nerve-rods seem to be 
considerably larger and to contain a good many more fibrillss 
than the ventral nerve-rods, just as the field from which the 
fibrille for the dorsal rods originate is considerably larger 
than that from which the ventnd fibrillss i^ing. 

• In transretw secUons the longHudinal fifam slwaju ii{qMueoiMid«r> 
aUy wrinklod, lo that a vacant space is formed emund eech of tiiem, 
Which, ae Ahmom has eleo noted in I'etromjfs^ indicates the oiig^ 
fom of the fihrea In transveise sections the divided longitudinal 
KenenUy wpesrs as aatrongly-ooloured mass upon the woUof this cav%. 
Ihe elliptical transverse section ct this cavity 1 have he«u noaUe to 
ohsene definitely ss Ahlbom deecribee it; it app< are to me generally to 
he nearly round: there are certainly many dfifineSoes, but these I ngard 
generally as artificially produced. 
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Tfte Drain in Myxine I have os yet investigated only 
quite BUiJcrlicially, and therefore I will not at present enter 
upon any particular description of it. This much, however, 
may l>e said—the size of the nerve-cells appears to vary still 
more than in the spinal cord. There are very large cells 
which occur only in small numbers, and at the same time 
there are extremely small cells, whicn appear in very consider¬ 
able numbers, especially in the anterior parts of the brain; in 
the cerebrum they are diffused quite uniformly throughout 
the whole mass. The large cells generally stain more strongly 
than the smaller ones; but this can be of no significance from 
a physiological point of view, as among both the larger and 
the smaller cells there seem to be colls of both the types 
described by Golgi, namely with processes which go directly 
to form peripheral “ nerve-fibrillsB,^’ and with •'••nnnoono nriiiA 
divide up in the fibrillar web, as is not difficult to demon¬ 
strate. In many preparations I believe quite definitely that I 
can see anastomoses between the protoplasmatic processes of 
different large nerve-cells; in spite of ttie most careful exam¬ 
ination with homogeneous immersion-lenses fZeiss -jV) I was 
unable to come to any other conclusion than that such anasto¬ 
moses were present j nevertheless 1 will say nothing decided 
upon this point, and will still treat it as doubtful, until it is 
possible to make a more thorough examination of many 
preparations. 


Conclusion. 

If, after giving this certainly very superficial description 
of investigations upon the central nervous system in the 
Ascidia and Myxine^ we bring together in condnsion the 
results which may be regarded as arrived at, and compare 
them with the seven different questions or prorasitions which 
we commenced by formulating, it most certainly be admitted 
that, omitting the last question, which has not been particu¬ 
larly treated of here, the others appear to have been pretty' 
thoroughly confirmed, and the conditions found are in agree¬ 
ment toth with what 1 have previously found in the A^o- 
stomes and with what Prof. Golgi has ascertained in man and 
in the higher Vertebrata (Mammalia); it .might therefore 
firom this mn now appear to be a probable supposition that 
these conditions occur throughout tlie whole animal kingdom, 
in which generidly a more developed nervous system exuts. a 

In passing 1 will call attention to an agreement between 
the above description of the spinal cord of Myxine and the 
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description previously given of the ventral cord of M^m>$k>ma, 
an a^eement to which I certainlv will not ascribe great 
importance, but which has nevertheless struck me as remark¬ 
able and as, at any rate to a certain extent, indicative of a 
homology between the spinal cord and the ventral cord. As 
wc have seen above, the nerve-fibres traversing the spinal cord 
longitudinallv are essentially situated towards the ventral 
atirfaee, while the fibrillar web appears especially on the 
dorsal side. In the ventral cord or MytosUma^ on the con¬ 
trary, the fibrillw which run longitudinally were situated on 
the dorsal side, while the mass of the fibrillar web constituted 
tlie ventral part of the ventral cord. Here also, especially, 
were situated the cells, the nervous processes of whicli diviae 
up into the fibrillar web; while tlie cells which send their 
processes directly into the peripheral nerves belong essentially 
to the dorsal surface, therefore altogether exactly the opposite 
of what we found in Myxfne, However, if we regard the 
vent) al cord and the spinal cord as homologous, we must also 
imagine the ventwl cord as turned with its dorsal surface 
downwards, that is to sot the dorsal surface in Myxostoma 
corresponds to the ventral surface in Myseine, and vice versAi 
and if we consider the above-mentioned conditions we shall 
find the most beautiful agreements. According to Dr. Haller’s 
description it appears that in this respect a similar condition 
to that here mentioned in riie Mysostomes occurs in die ^i- 
pidoglossa. As already said, Iwill not from our pesent stand¬ 
point ascribe any greater significanoo to thisnut it nevgi- 
tholoss seems to me to be possible that, when more tborouj^ly 
investigated, it may show itself to have a deeper foon^tion. 

After these investigations were undertaken last summer at 
Alverstrihnmcn, and at the same time that tny memoir on the 
structure of the Myzostoroes was minted in the winter, the 
very remarkable memoir by Dr. Bela Haller on the structure 
of the ccmtral nervous system in die Bhiuidoglossa * ap- 
.peared in the^ * Morphologiscbes Jahrbo^,^ in which that 
author has arrived at results which in many respets stand in 
striking agreement with those above detailed and with the 
results obtained in the case of the Mysostomes. Ibis iS 
certainly not the place to go in detail into this memoir j but 
I will state in fc few wows the points in which, from my 
investigations, I cannot perfectly agree with Ur. Haller. 

^ He has, like myself, two forms of peripheral nerve-fibriltsB, 
some which originate directly from ganglion-celb and otlierS 

flA U. uwrine Kbipidcg^oiMa," in Mci|AoL Jahl*. 
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which origitiate from the fibrillar net; in the next place 
he has found two types of nerve-cells (such as Gerlach had 

K viously supposed to occur in the spinal cord of the Verte- 
ta*), namely a type which sends its nervous process 
directly to a peripheral nerve, and a second type, the nervous 
processes or, at any rate, ** processes of which divide up in 
the fibrillar net t- The ramifications of this latter kind of 
processes, however, in Haller’s opinion, form an actual reti¬ 
cular net; therefore they anastomose and form real meshes, 
which, as alrea^ pointed out, is in opposition to my concep¬ 
tion or them. Then Dr. Haller, like uerlach, thinks that the 
fibrillar net (or web, as T believe) is also formed by non- 
nervous processes ” of the ganglion-cells, and therefore by 
Deitcr’s protoplasmatic processes,” whicli, according to what 
has been alx)vc stated, is not in agreement with the results at 
wliich 1 have hitherto arrived.^ Dr. Haller did not know 
Prof. Golgi’s very important investigations; according to 
these it seems to me to be made out mat, at any rate in the 
higher Vertebrata, the fibrillar web is formed by the nervous 
j)rocesses. of which there arc never more than one to each cell, 
and not by the protoplasmatic processes, which do not serve to 
connect the different ganglion-cells, out, in accordance with 
Golgi’s opinion, exclusively have to do with the nutrition of 
the cells. Anastomoses or unions between the different 
ganglion-cells by their processes, which Haller describes as 
me regular cbndition in the Kl^iaoglossa, I have been unable 
to demonstrate witli certainty in the groups of animals inves¬ 
tigated by me, at any rate as the rule. As regards the nume¬ 
rous nuclear processes described by him, I have been unable, 
as already stated, to convince myself positively of their exist¬ 
ence from my preparations, although in many cases it has 
seemed to me probable. 

These are the most important points in which, from a 
rapid perusal of Dr. Haller’s important memoir, 1 do not think 
that 1 can agree with him ; on the whole, however, his and 
my results may be said to confirm each other to a very oon- 
sioerable extent, and pcmibly we have thus advanced to a 
somewhat more solid wmie for investii^tions upon this diffi¬ 
cult subject In a letter Dr« Haller nas moreover informed 
me that be has met with the conditions described by him not 
only in the HoUusca, but also in the Cbsdtopoda | and in the 
a J. Oarlaoh, ^ Von dsm ftiinkemnsrit/^ in 8 trickker *0 ' Hsndbuch dsr 
lekm von den uewehen * (Iteipslg. 1872), p« 664. ^ 

t This kind of cells, however, Cfertooh called ** cells without nervous 

^*^lhiwe also, both i/Folyc]S»ta with condifiona 

comq^ottding to those which I have described in the Myioitomes. 
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spinal cord of various Vertebrats, and he thinks that J. Gcr* 
lach’s older important discoveries are in this way confirmed 
and extended, and that they may be admitted for all bilateral 
animals. Although I cannot quite agree with this os regards 
Gerlach’s descriptions, it mayneverthdess be assumed that hero 
ail turns upon the condition which, as I have above indicated, 
at any rale in its main features, occurs throughout the whole 
animal kingdom, in which, generally, a more developed nervous 
^stom is prescut. To msuass this matter in its minute 
details and to clear up the many doubtful points will bo an 


XXIV.-^Oa the Genw Hindia and its Species. 

By Prof. P. Mabtin Duncan, M.B. (Lond.), F.B.S., &o. 

Db. H. Bauff has been so kind as to send me a copy of his 
paper Ueber die Gattung Hindia, Dune.” (Separat-Abdrock 
aus den Sitzungsber. der niederrh. Gesellschaft zu Bonn, 
Mai 10, 1886). He has confirmed the truth of the diagnosis 
which I gave of the very beautiful species, and he admns the 

S enus as correct. Dr. Bauff does more than this; he utterly 
emolishes Prof. Steinmann, ^o with ‘‘grosser Kntschieden* 
heit ” wrote that the Hindia was not a sponge and had neit^i 
osoule, canals, nor spicules i It is vmy pleasant to have ono'a 
battles fought by an able foreign naturalist, and Dr. ^uff 
has my sincere tuanks. 

The descriptioa of Hindia os a genus and of its species, 
H, ^haeroidaUs. was published in the Ann. & Mag. Hat. 
Hist. ser. 5, vol. iv. 1879. p. 84, pU ix. It will be noticed 
(p. 91) that there are canals and that the spicules are tetra. 
clade. The figures given were drawn from nature by A. S. 
Foord, and figs. 1 and 2 5, s, give exact representations ol 
the tetraelade elements of the canals, which are also in part 
represented in fig. 4. Prof. Steinmann says that the <a»iab 
and spicules do not exist, and it follows tnat if he is oorred 
the author of the papmr was romancing and the able artisi 
was drawing from bis imagination. The most fthnrifatbh 
proceeding is to snppose that the professor has not seen tlu 
paper on Hindia ana has not had the opportum^ of exatnisin| 
type, part of which is at Munich. It is per&jtly proved bj 
Dr. ^utf that the morphology of Hindia was COnectlj 
described, and it is not tbere^re neoesdpuy to ponue thi 
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contest with Prof. Steinmann any farther. But two points of 
considerable interest hare been raised by Dr. RaufiT and by 
tny friend Dr. Hinde, who first of all brought the fossil under 
my notice. 

Firstly, I called the species Hindia apheeroidalia, and 
described it so that Dr. Ranff had no dimcolty in recog¬ 
nizing the form; the morphology of the species and its special 
characters were also given by me (Ann. & Mag. Rat. Hist, 
ser. 5, vol. iv. p. 91). But Dr. Hinde, in the admirable 
‘ Catalogue of Fossil Sponges in tlie British Museum,’ p. 57, 
1883, replaces my name ^ apheeroidalia" by fibroaa, and 
attributes the species to Ferd. Roemer. 1 demur to this 
proceeding, and for the following reasons:—It is a rule in 
classification that a species, in order to be established, must 
be so described that other forms than the typo can be recog¬ 
nized. Subsequently, however, the generic name may be 
altered, and the species always remains with the describer’s 
name attached. Row Ferd. Itomer, in his ‘ Silurian Fauna 
of W. Tenne88e,’p. 20, described the form under consideration 
as Oahsmopora fijraea^ Goldf., and gave Favoaitea JibroeOf 
Lonsdale, as a synonym. He considered the form a coral, 
and 1 maintain that there is not a single sentence in the 
description, meagre as it is, that would 1(^ ai^ one to dis- 
tinguuh the form I described from Rew Brunswick as 
belonging to it. So £u as my recollection carries me, 1 passed 
Inr Ferd. Rosttier’s description and figures as not relating to 
the fossil 1 was then studying. Ferd. Roemer not having 

E roperly and practically described the form he studied, and 
avmg placed it amongst the Corals, 1 do not oemsider his 
species of any value whatever. 

1 cannot agree therefore tq have my specific name 
** i^hmoidalia ” replaced by the' unrecognizable and imper¬ 
fectly-described *^Jibroaa." 1 therefore restore the name 1 
gave to the sponge, and cannot recognize JET. fbroaa, F. 
&smer, sp. Hindia ^kcaroidaliaf Dune., is quite correct. 

^ The second point refers to the original mineralogical con¬ 
dition of ^e Rew Brunswick specimen, and which Dr. Banff 
has ejiamined at Munich. The present mineralization the 
tetraclade spicules is calcioecna. Dr. Hinde {op, oit p. 58) 
writes 4—“The eaanmles from New Brunswick, howevor, 
have had their original skeleton replaced by caldte; and this 
fact led Prof. Duncan to believe that they were originally 
calcareous, so that ' there muat have beanajbrmer mintetio emd 
oalcaretme group of Bpongid/o! ” The last part of the sen¬ 
tence is of coarse from my woric. 

It was not, however, &e calcareous nature of the spicules 
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which alone led me to the expression of the belief in the 
original calcareous condition of the skeleton; it was the dis- 
covoiy of a jpenetrating, parasitic, unicellular, regetable 
organism within the oan»3 and traversing the spicules which 
led mainly to the belief. Dr. Rauff mentions this Paleeachlyaf 
and notices correctly that it influenced my opinion that the 
skeleton was not siliceous in the living state. 

But whilst ho came to satisfactory conclusions regarding 
Prof. Stoinmann in a perfectly scientific manner, my fellow- 
labourer considered the PaUsachlya a quaniiti nSgligeahh. 

I venture to refer any body who may take an interest in 
this discussion to read the papers on the sul^ect of the perfo¬ 
rating parasitic Thallophytes recent and fossil (Proc. Royal 
Soc. 1876, no. 174, p. 238; and Quart. Joum. Geol, Soc. 
1876, p. ^5); also a communication to the Royal Micro¬ 
scopical Society, 1881, ontiie cavities within siliceous 8|ionge- 

S icules, the result of vegetable organisms (Journ. Royal 
icroBC. Soc. ser, 2, vol. i. p. 557). 

No long tubular vegetable structures with organs of repro¬ 
duction have ever been found ramifying in siliceous skeletons, 
and the resemblance of the parasitic organisms of the Silurian, 
Devonian, and subsequent geolodcal a^ (found in calca¬ 
reous fossils) to those in the shells of MoUusoa, Corals, and 
Foraminifera of the present day is most remarkable. The 
penetrating Thallophytes of the present day belong to the 
same group as the ancient ones, and they are anfl wore depen¬ 
dent upon the organic matter (connective ttssue) which is 
within the calcareous structures of Mollusca^ Corals, &c. 

1 maintain that the PaUBochlya grew and lived in the sponge 
as it did in the corals of the same age, and that it was not intro¬ 
duced after fossilization. It was me presence of these lul^lar 
forms of many sizes within fthe calcareous element, as wdl as 
fr^ in the canals of the MindiOf that made me believe the 
original skeleton was calcareous, not, as Dr. Hinde puts it, 
berause the calcareous element now exists. 

Fully appreciating Dr. Hinde’s excellent wonrk, and aoknow- 
ledging the force of the arguments he has adduced to prove 
the occumnee of caleite a^ ulica, I nevertheless must con¬ 
sider the argument 1 have bronght forward to be of importance. 
Of course me statement that me mimetic series of calcareous 
sponges once existed, is within ressonahle ^stance of the 
tiuth, for who amongst us is to limit Nature as regards posid- 
bilities ? (Specimens of Hindia tpheeroidatief ao&. sTO now 
in the British Unseum, and are portbns of fib type.) 
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.“-Oontributions to the Study of the Littoral Fauna of 

Ae Anglo-Norman Islands {Jersey^ Ouernsey, Herm^ and 

Sark). By Dr. R. Koehler*. 

[Rate XI.] ♦ 

The Anglo-Norman islands (Channel Islands) are situated a 
few leagues from the French coast, to the west of the {)enin- 
sula of the Cotentin. The moat important of these are 
Guernsey, Jersey, and Alderney (Aurigny), to which may bo 
added three smaller islands, situated not far from Guernsey— 
Sark, Ilerm, and Jethou, the Ecrehous to the oast of Jersey, 
and a number of small islets grouped around Guernsey ana 
which are inhabited. 

I have passed two suooessive summers, in 1884 and 1885, 
in the Channel Islands. The first year 1 resided in Jersey 
and studied the fauna of that island, and, to a less extent, 
that of Guernsey and Sark. The following year 1 took up 
my abode in Guernsey, to continue tlie inyestigations which 
had only been sketched out the preceding year and to 
thoroughly explore Herm, which I was unable to visit in 
1884. 

The observations of which I shall give an account in this 
memoir are chiefly the residt of researches carried on umn the 
shores at low water. Daring my first sojourn in the English 
islan^ in 1884 I made severu dredgings and pelagic fishings, 
but in 1885 I preferred to devote all my time to researches on 
the shore; moreover 1 was unable to find in Guernsey a 
fisherman who posEessed a dredge fulfilling my requirements. 
1 have, however, carefully noted some species brought to mo 
by the fishermen, which were obtained by dredgings made 
m the south-east point of Guernsey. 

I did not wish (and indeed it would have been impossible 
for me) to pay attention to all the groim of animals which 
together constitute the marine fauna of Jersey. In the first 
place I discarded the fishea. Their study, and especially 
their preservatioa, necessitate a quantity of encumbering mate¬ 
rials with which I could not think of loading myself. 1 have 
also prideompstatively little attentimi to the Mollusca. A list 
of the species found at Jersey has been published by M. Duprey 
in two notes inserted in the ^Annals and Magasine of Natnral 
History.* I therefore omitted entuely the study of the HoU 
iusca of Jersey, judipitg that 1 should not find anything to 
do after the reseaimes of M. Duprey, who has for a very 

• TmniUtsd by W. & DsUiw, F.L.S., from the ^ AanalM dm Sdeaoes 
NattosUes,’ *4r. ri. toins xx. yy. 62. 
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long time paid attention to those animals. But at Guernsey 
and Harm I shall indicate some interesting species which have 
not yet been found at Jersey. 

In this memoir, therefore, I evidently cannot pretend to 
present an ^p^ct and complete picture of the fauna of the 
Anglo-Norman islands. But I nave determined to publish 
these observations, incomplete as they may be—in the first 
place, because no one has ever made known the fauna of these 
islands in a satisfactory manner (the only list of animals which 
has boon published is m the work of Ansted and Latham, and 
is too fanciful {fantaisiete) to be of any use to zoologists), and, 
secondly, because works upon local faunas are rather rare, espe¬ 
cially in France, in consequence of which we know the fauna 
of our coasts on the Channel and the Atlantic only in a very 
imperfect manner. Works of this kind, when they are isolated, 
evidently possess only a purely local interest; but a collection 
of works treating of the fauna of distinct regions, and in 
which one can compare, on the one hand, the list of the 
animals found at a given point, and, on the other, the nature 
of the ground, the geological constitution of the soil, the 
marine currents, the temperature, and in general all the factors 
which influence the geographical distribution of animals, such 
a collection of works would possess great interest It is tp 
be hoped that now, when all the young zoologists make a 
point of going to work on the sea-coasts, our shores of the 
Channel and Atlantic will by degrees be explored in detail. 
Every one must see the interest attaching to these works of 
pure zoology, and they are now of absolute necessity. 

Before commencing the exposition of the fauna of the 
Channel Islands I have an important remark to make. As 
may be seen by running trough the list of species which { 
have collected miring my^avds, the fauna of these islands 
includes a great number of distinct forms. But it has seemed 
to me that, while the species are pretty numerous, on the oilier 
hand the representatives of any given species are much less 
so, and as regards the number of apedmene the fauna is com* 
parativcly poor. There are evidently a certain number of 
species whidi are common everywhere and which must not 
be taken into account when we wish to take a general view of 
the fauna of a locality. Of course I except certain exceptionally 
rich stations, where the species are very varied and represent^ 
by numerous individuals, as iu the caves of Sark and the 
shell-sand of Herm 

,.* fortonato enough to meet at Jersey a man who has oecttpied 
himself for several years with the study of marine aiiiniaiS"^<nJi&r* Smol, 



Anglo-Norman hlands. 


231 


JERSEY, 

The island of Jersey, situated at a distance of 12| miles 
from Portbail, has the form of a parallelogram with its borders 
irregular and pretty deeply cut. Its greatest length, from the 
south-eastern extremity to the north-cast point, mat is to say 
from the Pointe de la Koeque to Cane Gros-Nez, is 12 miles, 
from Oorbihrea Point to the Pointe ae la Coupe^ which arc the 
extremities of the other diagonal, the distance is a little less. 
Its width varies between and miles, the island being 
wider at the two extremities than in the middle, where it is 
de^ly excavated by St. Aubin’s Bay. 

The island of Jersey slopes from the north to the south and 
south-east. The northern region in fact attains an elevation 
of 200-270 feet above the level of the sea, and in proportion 
as we depart from the north coast to descend towards the 
south we find the altitude regularly diminish, especially in the 
southern and south-eastern regions, where tne ground, which 
is not much elevated, is continuous with the extensive sands 
of the bays of St. Aubin, St. Clement, and Grouvillc, whilst 
to the south-west the coast is more elevated and forms some 
escarpments between Sainte-Brelade and Corbihres Point. 

The island of Jersey is composed of very various ancient 
rocks, the study of which is of much interest, and which are 
known to us thanks to an already old memoir by Transon * 
and especially to a very recent paper by M, de Lapparent f. 

The most ancient stratified rock in the island,’’ says M. de 
^apparent, is a schistose grauwacke, oft^ very hard, which 
occupies the central part of Jersey, and which is surrounded 
hy three maaaifa of a granitic locfciwhich authors have called 
syenite. This rock, composed of reddish felspar, vitreous 
quartz, and partially decomposed greenish mica, often becomes 

who has oeMMkod. a natural-hiatcry rsuoaitory at St Helier, and knows 
ths ahqxBS of the island veiy wsli| m has given me valuable infomiation 
whic h haa certainly saved me a very ooimdmble loss of tinie. I am 
very grate^l to Mr. Sind for the indications he gave me, thai^ to which 
my investlga^^ were rendered staler, since 1 was able to profit by the 
^^ysny wwh he has been toquirbag fbr several yearn; the remarka 
whkm I have been able to make upon the abaenoe, the pretence, and the 
distnbuhon of certain spedea thus acquire a greater value than if I had 
been left entirely to m own resourcea. 

* Descrlpfion gCofogique de llle de Jersey/ in Annales des Mines, 
4* s^ne, tome xx. p. 501. 

t Notes sur les roohea Sruptives de Jersey/ in Bull Soc, QSol Pr. 
3* s^rie, tome xii, p. 284. 
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porphjroidal hr the developmeiit of large ciyetals of orthose. 
A nmarkahle fact is the tendency of the qnartz to acquire a 
granulitic appearance. From this result maenft or veins of 
a granulite with very black and rather scarce mica, the most 
distinct exposure of which is that observed near Mont Mado, 
in the form of a band accompanied by quartzose veins with 
sulphide of molybdenuiU.” At those points where the syenite 
does not come to the surface it is covered either by diluvium, 
as in the greater part of the centre of the island, or by argil¬ 
laceous schists, as in the region of St. Aubin’s Bay, or again 
by pctro-siliccous porphyries, conglomerates, and melaphyres, 
as is the case in the north and north-east of the island. 

St. Ilelier, the capital of the island, situated iu the valley 
of St. Sauvenr, extends in a westerly direction along the most 
eastern region of St. Anbin’s Bay, and terminates towards the 
south and east against a steep ridge about 160 feet hi^, 
called Toum Hill. Starting from Town Hill the coast, which 
is quite low, rune at first towards the c^ and then bu<ds » 
little towaiw the south as far as the Witches rook; it then 
resumes its easterly direction as far as the Pointe de la Boot^ue, 
presenting a shallow but very wide concavity which forms 
Bt. Clement’s Bay. Throughout this space between Tov/a 
Hill and the Pointe de la Boeque the coast is lowest; het 
the retiring sea lays bare an immense extent of sands bestrewn 
with rocks and becoming wider as we^proach La Boeque, 
the whole of which forms the Banc de Violet. The different 
regions of these sands and rocks have received special bames. 
Firat comes the Havre dcs Pas, commencing at Town Hill 
and bounded oit the west bv a series of rooks fadog 
Elizabeth Castle, from which they are separated by a deep 
gulf; the most advanced, of these rooks is the Dog-Hest. 
It is in the Havre des Pat that veiy large specimens of Car-> 
einue manaa are often taken, whence the name of “ Crabibre ” 
given by the inhabitants to this portion of the coast. This 
station is pretty ^ ridi; a very me crustacean, A<dmu 
Oramhii, Leach, is found in it. 

Following the Havre des Pas comes the Qrbve d’Asette, 
sprinkled with socks, the most important of which form the 
masses called La Bonde and Le Croc, near the coast, the 
Bocher-hlano and the Sambue, situated at the limit of the 
lowest tides, and lastly Ia Ifothe, which separates the Grbve 
d’Azette from St. Clement’s Bay. 

The Grbve d’Azette, with the vast extent of gsound which 
is unoovmed to the south-east of 1 a Boeque, u the richest 
station in the island. The sea in te&drtg forms nutoerous 
shallow pools, {uesenting a strong vegetomb of S!ott*n» and 
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surrounded by rocks clothed witli an abundant covering of 
Al^ae^ often enclosing small natural grottos, which give shdter 
to interesting animals. At certain points, where the ground 
is sloping, little streams are produced, carrying off the excess 
of water from the higher parts, and it is in these streams that 
we can make the best collections of Bryozoa, Compound 
Ascidia. Hydroids, and some kinds of Sponges; near the 
banks tne current is less rapid, and interesting Annelides may 
be collected under stones (such as Lciaisca propinqua^ Polyno*4 
sqtuimatay Ph^fllodoce laminosa, Niqmthys longisetosay Aonta 
^haemy Nereva Marioniy &c.). Certain stations, such as the 
northern margin of the rock Ronde,” where Ttthya 
lyncarium, is abundant, the neighbourhood of the rock Pic- 
Triple,” the vicinity of La Mothe, and the Sarnbue, deserve 
to be particularly indicated. It is near La Mothe that I 
captured several specimens of a very rare marine Hemipterous 
insect, JRpophilus Bonnainiy which is associated with a 
beetle, Robinii. 

Following the Grbve d’Azette comes St. Clement's Bay, 
the general aspect of which is the same as that of the Grbve 
'd'Azette; but the rocks, being more exposed to the winds, 
are less covered with AIgsa, ana the pools which are formed 
at low water are not so numerous as m the former locality. 
In St. Clement’s Bay 1 have collected neafly all the species 
which I found on the Grfeve d'Azette, but at the cost of more 
laborious researches. On the whole the fauna is rather poor. 

The next region, on the contrary, is much richer. It is 
the triangular space left uncovered at low Wter, the apex of 
which is La Roc^ue. while the base extend from the Con- 
chibre to well beyona Seymour Point. The region of which 
the exploration was especially profitable to me is comprised 
between La Roc(][ue, Seymour Point, and the tower of the same 
name, as also between the last and Karamd. 

At this point there is, in fact, a thick layer of mud, partly 
covered with Zosiercay in which live a certain number of 
fbssorial Crustacea which hollow out burrows in it {CalUa^ 
nmmy and Awiua). as well as many interesting worms 

belonging to the genera Vulenciay Marpkymy Ofytnene, Pebalo^ 
procttis, Phaaoohiomay &c* la those parts which are not 
muddy the fauna is nearly the same as on the Grbve 
d'Azette; some speeieSi however, appear more abundantly than 
at other points, such m Portunua pub^ and P* ptmllusy Piaa 
t$lraad0ny Maia aquinado, Xan^o rivuloaay Paywrua^ &c. 
The Echinodermata are represented by numerous specimens 
of Opkwdkria: fragilia ana a few of Aateriaa ghoMia and 
Cr^ella oculatai Mr. Sine] has found one or two Holo« 

Ann* db Mag* N. Miai* Ser. 5. Vol xviii. 16 
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tharians (Cucumarta) and once a Spatangus^ probably thrown 
up a gust of wind. At certain points the beach, covered 
with fine and shelly sands^ presents numerous specimens of 
Molgultt) (Anurella roscovttc^. La Boeque is also a very 
good station for Mollusca {PhoIoB Aactglm is sometimes met 
with there). 

From Lb Roeque to the Pointe de la Coupe the coast offers 
no point of interest as regards the fauna, which is excessively 
poor. We have in the first place the immense bay of Gfrou- 
ville, stretching from La Roeque to Oorey, where the sea 
leaves bare an immense uniform beach, presenting hardly any 
naked rocks, and containing only a few very common Anne> 
lides. 'J’ho same conditions recur to the north of Gorey in 
the bays of St. Catlidrine and Fliquet. 

The whole of the portion of coast indudod lictwecn St. 
Helier and Gorey is almost exclusively formed of syenite, 
which, at certain points in St. Clement’s Bay, is replaced by 
diorite. The geological constitution of the rocks conges on 
leaving Gorey; we meet, in fact, with chocolate*btown petro- 
siliceous porphyries, which pass into pyromcride. These 
brown portions are known in Jersey as rhyolUea, At the 
same time that the syenite disappears we see the coast gradn> 
ally rise and present escarpments, which become more and 
more elevated asVe approach the Pointe de la Coupe. 

The iMUthern region of the island presents, to the west of 
St. Helie^ two deep bays, the first and most extensive of 
which is St. Aubin’s Bay, and the other, smaller one, separated 
from the precedim; by a promontoir which is terminated the 
Pointe de Noinnont, is the bay of St. Brdi^. To the west 
of the port of St. Helier, and opposite to its entranee. is 
Elizabeth Castle, situated upon a rock rather more tnui 
half a mile from the to^. To the south of the eastle are 
some rooks forming the Hermitage. Between tile oastie 
and the port there appear a series of emtdl rooky islets, which 
are all laid bare at low water and which sometimes give 
shelter to interesting types. Thus one of these rocks, ntoat^ 
dose to the entranee m the port, hsrhours StmmiyTtohm 
oegypUtUf a new cmstaceao fim tne Channel. The lodks 
fonning the of^ the chateau are not very elevated 

ti^aras the north, that is to say towards St. Helier, but rise 
higher on tiio other side, where they plunge perpendieularty 
into the sea. Th^ are formed, according to M. de Lappa* 
rmt, of a granitoid diabase of very beautifol gtaitb nn^ 
with a rose>oolonred granite, of whioh it enemem msgi^r 
ntaraeuts. 

\t the foot of the castle, between the fort sad St. H^er, 
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thm are tntiddj sanda in which live numeroua Annelidea, 
common enough elsewhere:— Cirratulm Lamarckii^ TereheUa 
conchilega, Nephthgs Hombsrgii^ Atenicola piaoatorum and A. 
ecai4dat>a, SynapUx are verj frequent there. At this station 
I have also collected numerous examples of Corgstes casBive^ 
laurms. The fishermen come to this locality to collect SolenSi 
which are very abundant there. 

To the west of the castle there are meadows of ZosUra^ 
abounding in species of Mgaia associated with Themiato 
hremspinoaus^ GaatroaoMua aanctua^ and other Cuniaceas, Idotea 
linearis and aouminata^ Eolia Cmieri^ Doris Johnatonitj D. 
tuberculata and D.jtammula^ Triojpa clnmger^ «&c. The Aplysim 
are very abundant here in certain years. Towards the south 
the sands become less muddy, and are replaced by gravels 
rich in fragments of shells, and in which Molgufaa (A/im- 
rella roscovita) abound. There we also find Pirimela denti- 
culata* 

The rocks, especially at the Hermitage, are covered with 
tufts of Cynthia rustical under which live numerous species of 
crustaceans and worms; we also find here Ascidia productay 
Ascidiella soahra^ Cynthia granulata^ and several species of 
Sponges {Leuoonia nivea, Dictyocylindrus ramosus^ Uali- 
chonaria incruaiansj Isodiatga cinerm^ &c.). 

As to the rest of St. Aubin’s Bay, the ae& there, in retiring, 
lays bare an immense uniform sandy beach, possessing no 
interest for the ssoologist, who yrill only find in it some very 
common Annelides and Synaptm. 

At the other extremity of the bay, opposite the little town 
of St. Aubin, some roclm appear, one of which bears an old 
castle. The Algse which cover the stones contain some interest¬ 
ing Crustacea :—Idotea Uneariej /. acuminata^ and /. iriouopi-^ 
dataf Atylus Swammerdamiif ndocerus faloatus^ and Anonyx 
Sdmndsii^ I have also met with a Done Johnetanii^ and 
•ome Tunicata {Aeoidia mentula and A, producta^ Oiona intes'* 
UnaUe^ Amafvueium Nordmanni and A^ albioane, Didemnum 
oargauioola^ &e.). 

Quittiug St* Aubin the coast rises and the rocks become 
rather sossped as far as the Oorbibres. except in the Bay of 
8 t. Brelade. The bottom tA ^is bay slopes veiy little, but it 
possesses no interest for the ecologist, as the fauna is null. 

The western coast of the island from the Corbibres to Cape 
Oros-Neas is occupied by a long* uniform, sandy beaoh-^c 
]^y of St. Ouen. All the bottom of this wy is arid and diy, 
and the eolleetions which I have made there are insignificant. 

As to the north coast of Jersey it presents almost through¬ 
out its whole length o series of escarpments, and is bounded 

16 » 
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by a high rocky peipendicular barrier. It presents a scries 
of little bays in which the sea leaves bare sandy beaches of 
very small extent. Throughout this coast the fauna is very 
|>oor. Upon tlie rocks, which are too mucli beaten by the 
weaves, Balaniy Patellwy and Litiorin(p can hardly cling, and 
the sandy beaclies shelter only a few very common Annelides. 

From this description of the shores of Jersey it will be seen 
that it is especially and almost exclusively the south and 
south-east regions of the coast that will be explored with 

( irofit by the zoologist. The eastern and w’^estern coasts, at 
ow water, only present uniform sandy beaches, the fauna of 
w’hich is gieatJy reduced or almost null. As to the northern 
shores they arc not uncovered. 

From the St. Aubin Castle to and beyond La Roeque 
the exposure at low water is ve^ extensive, except at the 
level of the ridge of the Town flill, which divides into two 
regions this immense extent of ground, which is so largely 
uncovered—one situated to the west of a line passing from 
the Town Hill to Elizabeth Castle, a not very interesting 
region on the whole; the other situated on the other side 
of the above line and containing a varied and rich fauna. 
This latter region, moreover, throughout its whole extent, 

E resents the same aspect and the same fauna. Except the 
and of mud which extends before La Roeque in a south¬ 
easterly direction, and which contains some peculiar species, 
all the rest of the Banc de Violet is occupied by numerous 
rocks of syenite covered by i rich vegetation of Algie, in the 
midst of which there are formed at low water a great number 
of pools, having their bottoms occupied either by gravels or 
^ meadows oi Zoatera. In order to describe the fauna of 
J^sey, therefore, it is not necessair to establish distinctions 
between the different regions explored, distinctions which 
would be founded, if requisite, upon differences of fauna. 

Sponuks. 

I have collected in Jersey a considerable number of species 
of Sponges; but a certain number of them 1 have hitherto 
found it impossible to determine. 

Among the Calcareous Sponges it is scarcely necessary to 
cite Sycon ctltaiumy UUck.y an extremely common species. 
Lmcoeolenia hoirylloideay Bow., is pretty common among the 
ZosUrmy and Orantia compresaay Fiem., is met with ooeasion- 
ally at Elizabeth Castle, where we also find Diot^ocylin'^ 
druB ramoauBy Bow., under rocks covered with Cu^ia ruatiea. 
On dajjrs of spring-tide fine specimens of lyncu* 
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rtutHf Johnst., may be collected in great abundance at the 
Grhve d’Aaette, and some examples of Caminus osculosus. 
Or., at the JDog-Neat. Microcwnia armatay Bow., and 
Ht/msniacidon armaturay Bow., arc sometimes met with upon 
Pect^^n-shells; the fornjcr species is more scarce and only lives 
ufK)n specimens brought up by the dredge. Halichondria 
paniceay Johnst,, is a sponge easy to recognize, which covers 
the rocks with broad green or yellowish expansions. Hymeni^ 
addon celatOy Bow,, occurs frecjuently oetween the lamellae 
of empty oyster-shells. Hymemaddon caranculay Bow., H* 
mammeatay liovf.ylsodictyafiicorumy Bow., Lparasiticay Bow., 
and /. simulansy Bow., are all common species at Jersey. 
Isodictya dnerea is much more rare. Anotlier generally 
distributed sponge forms thin layers, which are difficult to 
detach, upon the surface of the rocks ; it is easily recognizable 
by its fine rose-colour, and is perhaps identical with Verongia 
roseay found by Barrois at Saint-Waast. Ijastly^ 1 doubtfully 
refer to Dyaidia fragiUsy Bow., some sponges which live upon 
certain specimens of Pisa Gibhsii and Inachus dorhynchus* 

COSLENTEKATA. 

There is notliing peculiar in the Actinian fauna of Jersey, 
and the types met with are the same that are found upon all 
our coasts. Anemonia sulcata^ Penn., and Actinia sguinay 
Linn., are very generally distributed. At Elizabeth Castle 
the rocks are covered with Actinia equinay all the speci¬ 
mens of which are of a uniform blackish-olive colour. T^mlia 
crassicornisy Th., is often associated .with the two prece¬ 
ding species, but always subordinate to them in number. 
Bunodes genmaceay Gosse. occurs iu abundance in the little 
fihidlow pools of which tlie liottom is occupied by gravel, 
lu the same stations Bagartia parasitioay Coucii, occurs 
attached to the shells in which the hermit-crabs take shelter, 
and the margins of which always bear a rich garniture of 
Uydractinia echinata and Bagartia hdlisy Gosse, which is also 
sometimes met with fixed upon the rocks. We also find, but 
rather rarely, Bagartia trogtodytesy Gosse. I once found two 
specimens of a small white Actinia attached to the rooks 
at Elizabeth Castle, whicti 1 have not been able to dis¬ 
tinguish from Bagartia spkyrc^a. var. Candida of Gosse. 
limcardsia callimorphay Gosse, is tolerably common in slightly 
muddy gravels, and 1 have found several specimens of it at 
Eliza^m Castle. 

LaMilV; to conclude the enumeration of the Aotiniss of 
Jersey, I will mention Adamsia paUieday Bodd., which never 
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quits a certain depth, and is common in St. Aubin’s Bajr, 
attached to the shells of Bucoinum in which Eujmgurus JVi- 
deauwii resides. 

Echinodehmata. 

This is one of the worst represented divisions at Jersw; at 
least the specimens that one can find on the shore are few in 
number and belong to but slightly varied types. Thus I 
have never met with a single l^hinid, and Mr. Bind told me 
he had never met with any, even at the time of the highest 
tides. But with the dredge, in St. Aubin’s Bay, some ex* 
amples of Stronpylocentrotua lividus^ Brandt, and 
echinus granulans^ Ag., may be captured. One day, with a 
high tide, Mr, Bind feund a Smtangus purjoureus^ MUlL, at 
La Boeque. It is to be supposed that this animal was thrown 
up upon the shore bjr the waves. 

Ophiothrixfragihs^W^VL.^ and Ophiocomanegleeta.Johtie^.^ 
are very common. 1 have obtained in considerable aoundance 
with the dredge, in St Aubin’s Bay, Ophiura albida. Forbes, 
in association with a few s^imens of 0. texturaia^ Lam* 

Asteriscus verrucuhtus^ jEtetz..is very common everywhere; 
Asterias glacialis^ Miill., is mu<ui less common on the shore; 
but with the dredge one may collect some interesting species 
in St. Aubin’s Bay —PaUnipes membranaceus^ Betz., Solaster 
pap]M8U8^ Betz., Aeterias rubena. Linn. I may also cite 
Crwella occulata^ Penn., of whicn 1 found seveml specimens 
at La Motbe. 

The CoroatulsB are very rare on the coast, but not altogether 
wanting; they may be found at the Dog-17est and at different 
parts of the Grbve d’Azette. 

Syna^toB {S. inhasrene^ Diib. & Kor.) are common in 
the vicinity of Elizabeth Castle. Of the Holothurians I 
have not met with a single spedes during my two visits. 
Mr. Sind once captured at La Boeque a specimen of Oueumaria 
which has not been determined. 


Vebbces. 


1 shall consider first the Turbellaria and tlien the Poly- 
chmta* 


TurbelUma. 


Of the Planarim the commonest species is Lepioplmfn 
tnellarM, CErst., which is found adhering to the lower surface 
of stones, esp^ially on the Gi&ve d’Azette. A ve^ el^;ant 
secies which is sometimes associated with it, and which is also 
observed among the Zostmr, is PtoBthmriXiua viUatau^ Lang. 
Polycelis laviyaius, Quatref., is often met with among the 
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seaweeds. I may cite, further, two species which appear to me 
to be much morerare, tiamely Oligocladus sanguinohntus^ Lang., 
remarkable for tlie vivid coloration of the digestive tube, which 
is strongly coloured red; this I have met with only once at the 
Qrbve d^Azette (at the Pic-Triple rock): and otuhchaplana 
maculaiaj 8timps., of which I have found several specimens 
behind La Mothe. 

Among the Meinerteaus I shall mention, first of all, Linens 
hngissimns^ 8im., which appears to be very common through¬ 
out the south-eastern region of the island, and Linens gesse- 
rensis^ Johnst., a small species of a dark green or nearly 
black colour. Valencia a^endida^ F. longirostrisy and F. or- 
na/a, discovered by Quatrefages at Br^hat and at Chausey, 
are abundant at La lioeque in muddy sand covered with 
Zosteroc, whore they live with Marpngso)^ Clgmenco^ and 
foHSorial crustaceans. 

Of the other species which I have met with at Jersey, and 
which I have been able to determine with certainty, I may 
mention:— Tetrastemma candidnm^ MUll., a very abundant 
species; Ampkiporns tacHfloreua^ M4nt., common under 
stones among seaweeds; and Polia Quatrof., which no 
doubt does not differ from Polia sanguiruha^ Quatref., for 1 
have observed passage-types between these two forms, which, 
moreover, come veiy near to each other. 

From the Grbve d’Azette 1 have also obtained several 
examples of Nemertes gracilis^ Johnst., and lastly some spe¬ 
cimens of a bright rose-coloured Nemertes^ 4 or 6 centim. in 
length, which 1 refer, with some doubt, to Oerebratulns biline- 
atusj ^n. 

1 should also have to record a great number of Bhabdo- 
coslans which live among the seaweeds, associated with 
Nematodes and small Polychmta^ but I have neither the 
time nor the books necessary for the study of these interesting 
types, which { am unwillingly compelled to pass over. 


Polychada. 

Of the Aphroditina I shall first cite Aphrodite hystriw^ 
And. & Edw., of which I have dredged several specimens in 
St. Aubin’s Bay. Hr. Sinel showed me some fine s^imens 
of A. acukatay Linn., which he found in the same locality; 
but for my own part I never met with that species. As to 
the genus PolgnoU, it is represented by P. owoto, Miill., a 
very common (mecies, and by P. squamatay Linn., and Lagisoa 
ptopinqm^y Malmgr., which are less frequent To the same 
l^iniiy Dclongs Sihenelais Edwardsiiy Quatref. 

To the Euniceans belong : JEunice llarassii and B, SMiiy 
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Aud. & Edw«, common species under stones, eapocially 
first*named ; and Marp1iy$a sanguinea. And. & Edw.^ which 
is very common in the muddy sands of La Rocque, and also 
under stones among the rocks of the Dog-Nest and at the 
Grhve d’Aaette. It is to be remarked that the specimens 
coming from the muddy sands break up with the greatest 
facility either spontaneously or when they are immersed in 
alcohol, while the specimens from rocky places scarcely ever 
break up. We may note farther Lyatdice ninetta^ Aud. & 
Edw., and Lumhriconereis contorta and L. humilia, Quatref. 

Among the Ncreidians I will mention, first of all, three 
Ncphthydians, namely, Nej^hthya Homhergii^ Aud. & Edw., 
N. acolopendroidcsy DelleChi., and N. hngisetoaay (Erst. The 
first species, as is well known, is common on all sandy shores, 
in company with the Aremcolm, The otlicr two species are 
rare. The Nereids are represented by numerous specimens 
of Nereis cultriferay Grube^ and N Dumeriliiy Aud. & Edw., 
and a few of Nerela (Preixithea) irroroiay Malmgr. Behind 
La Mothe I have also captured a S{>ccimen of Nereia Marioniiy 
Aud. & Edw. AoniafoHaoeay Aud. & Edw., and Nereilepaa 
hhulatuay Quatref., may also be mentioned. 

In pelagic fishinp 1 have also collected numerous speci¬ 
mens of an Anuelide discovered at Dinard by M. de Saint- 
Joseph, namely, L^^nereia Vaillantiy St.-Jos. 

The family Sylliaia is represented by Sy/Zwowica,Quatref., 
and 8. divaricatoy Kef., Qruhea fuaifarOy Quatret., Clapa^ 
redia fligeroy Quatief., and other'small species which ave 
among the Fuci and Corallines. 

Among the Phyllodocians I may mention Eulalia clavigeray 
Aud. & Edw., a common species, with which is sometitnes 
associated Eteone longuy Sav. On the Grhve d’Asette I have 
also captured some fine ilpecimens of Phyllodooe laminoaay 
Sav. 

The Glycerians aie repi’esented by Olycera oapitata, (Erst., 
and G. lepidum, Quatret., both of which are rather rare. 

I will cite further Aricia Ouvieriy Aud. & Edw., very 
common in the muddy sand at La Boeque; Oirratulus 
Lamarokii, Aud. & Edw., very frequent; Siphonoatomum 
uncinaiumy Quatref.. also a veiy abundant apemes ; Ophelia 
hicornisy Sav., which 1 did not myself find, but of which four 
specimens were brought to me one day by a fisherman, who 
told me that he had collected them at La RoeqUe, without 
giving me any furth^ particulars; and, finely, Lmoedora 
oiliaUty Johnst., a species which does not appear to be iwy 
common. 

Among the Sedentary Auueltdes it is hardly necessary to 
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meotion Arenioola piscatorum, Cav., which abounds in the 
sands of the shores, often accompanied byA.ecaitdata, Johnst.; 
Clgmcne lumhricoides^ Edw., is frequent in the mud of La 
Bocque, where Fetaloproctus tsrricola, Quatref., also lives. 

Chatapterm Qmtrejagesii, Jourd., is sometimes found under 
stones; its tube is attached to the under surface of pebbles, 
and is not bent into a U. 

Ths Terehellw arc represented by Terebelta nebulosa, Mont., 
which is met with under stones, e^ecially in places where 
the water runs a little, and by T. concnikga, Pall., and 

prudens, Cuv.; these last two species, which live in tubes 
constructed of sand and shelLfragmcnts, are everywhere 
abundantly distributed. 

Amon^ the Sabcllians 1 will cite Sahella pavonina, Sar., 
common m the meadows of ZosUra ; 8. vertictlluta, Quatref., 
which is pretty frequently met with in the midst ot tufts of 
Cynthia ; and, finally, 8. arenilega, Quatref. Frotula pro- 
tensa^ Grttbe, is found occasionally in the anfractuosities of 
rucks. 

I will also mention Vermilia conigera and F. trfeuspis, 
Quatref., 8erpula fascicularia, Lam., Spirorbis communtSf 
Flem., generally-distributed species, and, lastly, 8almacina 
DyaUriy Quatref.; in this last species, as is well known, the 
tuW which protect the individuals become united into volu¬ 
minous ramified masses, thus forming a sort of polypary, as 
is also the case in an allied Mediterranean species, 8. wdiji- 
catrix. The specimen ot 8alimciita that 1 possess was given 
to me by a fisherman, and came from the open sea. 

_ Among the other groups of Vermes I must cite two Gephy- 
rians (Pmseolosoma margaritaoeumy Bars, and P. elongatunty 
Kef.) as pretty common in muddy places. 


A few words ought, perhaps, to be said of the Bryozoa; 
but as I have few remarks to make as to the habitat and 
Mations of the different species, I shall content myself with 
giving hereafter the list ot the species that 1 have met with. 


As regards the Brachiopoda, 1 will only remark that 
Mf Dupr^ found on the coast a small species of Argiops (A, 
capwh, /effr.), under pebbles buried in the beach to a depth 
UT 8 or 10 inches, associated with Chiton aeabriculus, Adg. 
suboorinatus, &o. 
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Ascidia. 

Throughout nearly the whole extent of the Banc de Violet 
wc find attached beneath the stones ^numerous specimens of 
Ciona intestinalis^ Linn., a spcies abundantly distributed 
uj)on all our coasts. Side by side with the typc-torm, I have 
met with the two varieties canina and foHcicularia. Aasoci^ 
atod with these forms we often find Aacidia mentuhiy MfilL; 
Aacidiella aaperaa and A. acabra^ Mull., are also mot with on 
the Ghrbve, but more rarely. 

An exceedingly abundant form is Cynthia ruatica^ MiilU, 
which covers the lower surface of certain locks in company 
with Halichondria panicea. Aacidia produota^ Hanc., also 
occurs sometimes adhering to the rocks. The genus Cynthia 
is further represented in Jersey by C, granulatoj Aid., which 
is pretty common on the coast, and 0. aulcatula^ Aid., which 
1 have dredged in Bt. Aubtn’s Bay. 

Another species of Simple Asciaian which I have found in 
very great abundance at certain stations is the Molgulan 
icndered famous by tlie fine memoirs of M. de Lacaze-Buthiers, 
who has named it Anurella roaoovita. 1 have found it in the 
same stations as those indicated by the learned Professor of 
the Sorbonne, that is to say, upon the beaches covered with 
fine sand, never completely uncovered at low water, at 
Elizabeth Castle and at La Boeque. Anurella roaoovita is 
widely distributed upon these shores; its tunic is covered, as 
usual, with sand-grains and fragments of shell. The shell- 
fragments coYcring my specimens from Elizabeth Castle 
have been determined by M. Duprey, and belong to the 
following species :— Biaaoa labioaoj ff, striataj Jt,parva ; (%rf- 
thium reticulatum ; Trochufi atriatua^ T. cinorariua^ Tf vmjUZi- 
catus\ LitUn^im oltuaata^^ Dentalium tarentinum; Aatarte 
iriangularia; Phaaianella pulla^ Purpura lapHlua’^ Nana 
reticulata^ 

1 also collected several specimens of a small Molgtda 
attached to certain Algm adherent to the rocks, which I refer 
to Molgula aocialia, Aid. (young form), and some examjdes 
of Ctenicella Lancegolaini^ Lac. Polyoarpa ghmorata^ AldL, 
is pretly frequent upon the stems of Lamnarm^ but appears 
always to have been thrown up by the sea. 

The Social Ascidia are represented by numerous specimwi 
of OlamUna lapad^rmia^ Wiegm., attached to the lower 
surfaces of rocks, and some of Pert^ora lAeieri^ MulL^ 
common on seaweeds. 

The Compound Ascidia are exceedingly abundant; thc^ 
arc, however, of forms common on the jWch shores of the 
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Channel; and, in this respect, the fauna of Jersey presents 
a great analogy with that of Eoscoff, investigated by Giard. 
I will cite, in the first place, ApUdium zoatericolaj Giard, very 
common on the Zoaterm ; and the Amaroucia^ some species of 
which {A. Nordmanntj A, proU/erum^ and^. albicans^ Edw.) 
are veiy abundant. The Amaroucia arc frequently associated 
with Fragarium elegana and Morchelltum argus^ aescribed by 
Giard. 

Didemnum is represented by a very common species form¬ 
ing small corms of variable colour, generally tending to bright 
yellow or grey, which may bo referred to -D. aargasaicota^ 
Giard. The genus Lepioclinum is very generaUv distributed; 
it includes, in the first place, i. macuhaunij Edw., forming 
very extensive violet-coiourea corms which are found at tlio 
base of the stems of Laminarim, Associated with this, and 
exceedingly common, is L. asperum^ Edw.; i. durum^ Edw., 
and L^fulgtdutn^ Edw., form greatly developed sheets, which 
cover the rocks; L. gelaiinoaum^ Edw., lives in similar 
situations. 

A new Dtploaonia is abundant at Jersey; I have found it 
especially upon the Laminarica. H. Lahille, who had also 
ol^rvcd it at Eoscotf, has described it under the name of 

D. Kashleri. 

The Botryllidsa are represented by Botrylloidesrotifera and 

E. rtiiruin, Edw., and by numerous Boiryllu Besides some 

types, which by their coloration cannot be referred to any 
species described by Giard, 1 have met with : JS. Schloaaeri^ 
Sav., generally the variety adonia, Giard, i9. prutnoaua^ 
Giard, B. amaragdua^ Edw^ E. violaceua^ Edw. mumerous 
varieties), B. auroUneaiua^ Giard, B* morio^ Giard, and B* 
rubigo^ Giard; the last two species are not so frequent as 
the others. ^ 

[To bo coutiuued.] 


MISCELLANEOUS. 

Fraahwakr S^ngaafram Ntunfoundland : a naw Species, 

By Edwaw) Potts. 

Th» author stated that in the latter part of August 1885, Mr. A* 
H. MaoKay, of Pictou, Nova Beotia, whose success as a ooUeotor of 
fireahwater sponges in his own noighbourhood has been already re¬ 
corded (Proc. Acad. Nat. Sci. Pmlad. 1884, p. 215, &o.), made a 
soieniifio visit to the island of Newfouudluna. Uis exj^orations 
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wore mainly limited to the irregular penintiular of Aralou, the 
0 outh««aeterly ertromity of the island, and tho record of his colleo* 
tions beside mentioning the neighbourhood of the city of St. Johns, 
embraces such familiar names as Trinity Bay, Harbour Grace, and 
Heart’s (’ontcnt, the landing-place of the Atlantic cable. 

He wntos, “ I was extremely sorry that, owing to my limited 
time and tho impenetrability of tho interior to any ordin^ effort, 
I could not gain access to the great lakes in the heart and the 
western portion of the island. I have merely made a dip into a 
few of the ponds on the N. (?) E. coast.^* These are more particu¬ 
larly mentioned as Virginia and Ouidi Vidi Lakes, near 8t. Johns; 
Lady Lake, Bannerman Lake, Bocky Lake, and Garbonour Lake, 
small bodies of water near Harbour Grace ; and other lakelets and 
brooks upon tbe rooky ridgos and near tho soa-levol between Harbour 
Grace and Heart’s Content. All this region is described as “ the 
Canadian Huronian, the equivalent of the English Cambrian ; ” and 
the collections were generally limited to the shallow margins of tho 
ponds, where the sponges were found upon the undersides of splin¬ 
ters of hard slaty quartzites, in numbers very plontiM, but generally 
small—“ from mere points to an inch or more in diameter.” 

It is to be regretted that the date of Mr, MaoKay’s visit was 
necessarily so early in the year, as the speolmoris ooUeoied were 
cither immature or contained only tho degenerate statoblasts of the 
preceding season. The information gathered as to the range of 
temperature upon this island is valuable as indicating so far the 
conations of the growth of these and other organisms. 

He says: ** The island is not extreme in its temperature, and the 
frost docs not go very deep into the soil. The lakes freeze in 
November or Booomber with ice at least a foot in thickness, and 
remain closed until the end of April. Tiie average temperature 
during eight years, from 1857 to 1864, was 4l°'2 Eahr. Average 
maximum tliermometer during tho same time 83®, minimum 7®. In 
the year 1879, the mean temperature was FiUir.; highest 

record August 3, 82®, lowest Pooember 22, +4®. In Nova S^tia, 
though that is so much furilier south, the range is far greater, fbom 
-f 06"^ to — 20® or - 24® Fahr., with an annual average of 44®.” 

The specimens of sponges so kindly forward^ by Mr* MaoKay 
for examination and report wore more or less minute inoroatatlons 
upon small stones, gathered as above indicated, and belouj^ng to 
the species ii^ponplla lacugtru^ anot.; S, Letdy; Ma<h 

kayi^ Carter ; Meymia JluviatUis, anot. ; and ffeteromeyenia pieto^ 
vensii and Tuhella penmyivanica, Potts. Of these SpongiUa 
frayilU was by far the most abondant, and oar knowledge of its 
range is thus extended along the eastern coast of North America 
from Florida to Newfoundland; whereas it had previously been 
traced westwardly to British Columbia near the Pa^c Ocean, and 
more recently has been disooverod in Bmisia, Bohemia, and En^and. 
Beside the familiar species, 8. lacuitriSf 8, fragOk. and if. 
Jfut/tnetlw, Tubtlla pennBylvitmca has been rapidly emaiwing its 
borders beyond the narrow limits of its orlginfd territorial detigna- 
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tion; while S. Madcayi and H.pictwetim had previously been known 
only from tho discoveries of Mr. MaoKay in Nova Scotia. 

One other form romoins to be dosorib^, and at the suggestion of 
its discoverer it is hereby designated 

Spongilla novoe ferrfr, n. sp. 

Sponge incrusting; sarcode of tho young growth a dense mass of 
minute spherical colls, imbedding slender curving linos of fascicu¬ 
lated skeleton-spicules, developing later into a very loose, open tissue, 
with few connecting spicules. 

Oemraules rather numerous, unustially largo, sphoricul; ohitinous 
coat thin ; “ crust apparentl) wanting. 

Skeleton-spiculos relatively fow, slender, cylindrical, smooth or 
sparsely microspined; gradually pointed. 

Dermal or flosh-spioules very abundant, minute hiroinlutc^ of un¬ 
equal size; shafts slender, cylindrical, occasionally spined; outer 
surface of rotules dome-shaped ; rays prolonged, tormiiuitions acute; 
malformations frequent. Mixed with occasional linear, spfnod 
spicules. 

Spicules upon the gemmulte abundant, crossing each other upon 

the crust!css, chitinous body. 
Their shape when smooth is 
robust-fusiform, with pointod 
tonninationb ; the great ma¬ 
jority, however, have from 
one to sLt or more long spines 
non-symmetrioally placed, 
but with an evident tondenoj 
to group them selves at points 
about one fourth tho length 
of the Bpioulo from one or 
both of its extremities, 
t Measurements : Diameter 
of gemmules 0*030 inch, 
skoleton-spioulcB 0*0068 by 
0*0002 inch; length of average dermal spicule 0*00006 inch, of 
gemmula spicule 0*00145 inch. 

Habitat. Incrusting stones in shallow water. 

Locality. Lakes or ponds in the vicinity of Hearths Content, New- 
foundland, collected by Mr. A. H. MacKay. 

AH the specimens edthis sponge came from the neighbourhood of 
Heart’s Oontent, but whether they were gathered from a lake upon 
the heights or from a brook mentioned by Mr. MaoKay near the 
sea-level does not seem mitlrely dear. The accompanying illustra¬ 
tion (magnified 226 diameters) will suggest of its 

skeleton, dermal and gemmular spioulation. The striking resem- 
U^ee of the dermal sj^ooles to the minute birotulatea, heretofore 
only known in a corresponding position in the case of Heyenia 
HSveretth will at once impress the student. These are, however, 


\\ \ 4 






246 


Mi$eiUamom4 


more rariablo in size, are oocaaionally Bpined, and have 'their rays 
more prolonged and more delicately terminated. 

It is in the singular oharaotcr of the spionlos surrounding the 
gemmulse that this sponge must attract peculiar attention. By the 
system of H. J. Carter, Esq., the froshwat^er sponges arc now classi- 
ded into six genera, besides some conditional designations of forms 
in which the typical features are as yet undiscoverod. These six, 
Spongilla^ Meymiaj Heteroiney^niat fw^ella, ParmuJa^ and Carterius, 
may again bo associated into two groups, one of them including only 
the genus Sponyilla^ characterized by the linear acerate spicules sur¬ 
rounding the gemm^; and the other comprising all the other 
genera, where the spicule of corresponding significance is nbirotulatr 
or some easily recognized dorivativo of that type. Within this latter 
and larger group intormediate forms, connecting the defined genera, 
are frequent, and the location of species upon one side or other of 
tho distinctive line comparativoly unimportant. Heretofore, be¬ 
tween the ^enus SpongUh and those genera composing the other 
group there has l»een “ a groat gulf fixed.” One cose only in tho 
past has suggested their possible association, or the devolopmont of 
one group from tho other. 

In Meyenia acuminata^ Potts (Proo, Acad. Nat. Sm. Philad. 
1882, p. 69), since regarded as a variety of M. JlunatlJiSy the shafts 
of the birotulates are prolonged at each extremity, forming aeumt-> 
nate terminations some distance beyond the surface of the rotules. 
In position also these spicules are abnormal, lying fiat upon tho 
ohitlnouB coat, instead of rosting upon one rotulo, their shafts taking 
the position of radii, as is usual in this form. In fact, we have the 
spicules of a Meyenia occupying tho ordinary positions, and in 
degree approximating the forms of those peculiar to the Bpongillce. 

In the present instance thoir intermediate character is still more 
striking, and while their form and i^ition probablv more closely 
associate them with tho genus BponyiUa in which the spedes has 
now been placed, the grouping of the ray-like spiculee olearly suggests 
Meyenia^ It has been an altogether unpreceaented experienoe ^th 
the author to hesitate between these two genera, and it will be no 
cau 96 of surprise if tho future teadier shall shift it from its present 
position. 

It must not escape notice that in both of those instanoes the 
mulm are without ** crust that it Is difficult to understand how 
birotulates could be supported in their ordinary positions mOmi 
these imbedding granules; and that we may not unreasonably infer 
that the change in position has induced the modification of type that 
wo here find. 

This ooUoction of sponges, including the new species, has been 
examined coinddcntly by H. J. Carter, Esq., P.R.S., and their 
identifioation and tl^is desoription are believed to meet his approval. 
— Proe, Acad, Nat, Scu Philmlf April 6,1886, p. 227* 
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On llif Bhloijkal and Morphological Value of the Bulhilli of 
Fungi. By M. Hireo Zuxal. 

'llio p(‘fuHar reproductive organs called “bulbiUi” described by 
Eidam (Cohn s Boitr. zur BioL iii.) have been found by the author 
in five fungi, namely IJelkospommjium coprophilum^ sp. n., Dendrg- 
phiam hulhifcrmn, sp. n., liaplotrichwn rosmm^ Link, Mdanospora 
Jtmicola^ Haus., and a Paiza» He ascertained that, as stated by 
Eidam, only oonidial forms are, as a rule, developed from the 
bulhilli. 

But in two instances, namely in Melanoq^ora and Peziza^ tho 
bulhilli become converted into fruits, and hence ho came to tho 
conclusion that the bulhilli are to be regarded morphoh[ficalhj as 
undeveloped fruits, and thoreforo os aborted structures. In many 
fruits of Ascomyoetos the bulbilluH-form may occur as a poifoetly 
normal stage of development. The so-called schrotia of PcnIcWium 
glauoum may also bo only modified bulbilli. Tim small bulbillj, in 
which lit tie rosorve-material is stored up, generally develop no fruits, 
but only mycelia, 

The author remarks that his investigations on tho whole confiim 
Eidam’s statemonta, ospocially tho fact that vegetative bodies occur 
in Fungi which behave biologically liko the brood-bodic'S of tho 
higher plants, but at the same time differ considerably in their 
structure from the sclerotia. But liis obsorviitions, ospeciailv upon 
tho spocios of Peziza^ lead him to dissent from Eidam s further 
assertion—that fruits never proceed from those bulbilli. 

As regards the theoretical estimation of tho bulbilli, also, his 
views dWer osaentially from Eidam’s. Eidam regards tho bulbilli 
as perfectly normal structures, “ spore-coils,” which bolong, tus a 
definite reproductive form, to tho developmental cycle of the Fungus 
in which they occur. Tho authoris investigations lead him, on the 
contrary, to the opinion that the so-called bulbilli or^ not to be 
consider^ normal structures, but moto or less undeveloped fruits, 
whi^ have become hcterogenously developed in consequence of 
disturbing causes (mites, parasitio ftingi, cold, boat, drought)* 
Karsten’s statement (*Bot. ITntersnoh. aus dem phys. Labo&to- 
rium in Berlin,’ Heft i. 1865, cited by Eidam) to tne effect that 
it oeoasionally happens that a central cell of the bulbillus of Hdi-- 
soiportnigimi parasitumm becomes converted into an asens contain^ 
ing eig^t dlij^oal spores, is therefore regarded by the author as 
^^ectly comcL Kariten even saw an aborted penthedum which 
oontabed eight rudimentary spores. Consequently, the author 
says, sudh forms as Pupufa^pora anpsraiUiformis and Belkosjforaiu 
gimi patasMc^m can only be r^azded as ind^ndent Fung^ until 
the developed fruiMorms bdon^ng to them shall be discovered, 
and the same statement applies to the forms here described by him 
as new.— Vffl** zool^tot, OeseUseh, in Wien^ Bd. xzxvi. pp, 123- 
186 . 
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Note on the Arttrhd Si/^tem of the Scorpions. By M. F. Houmay. 

The arterial system of the Scorpions is formed by two groups of 
Teasels, one dorsal, the other ventral, united on the one hand by 
two short vessels at the anterior port and on the other by an un¬ 
paired duct situated in tho median part of the animars body. 

Dorsal gro^ip .—^From the heart, which is entirely seated in the 
proabdomen, two aortas start anteriorly and posteriorly. The 
anterior aorta passes without ramification to the oerebroid ganglia, 
where it suddonlj^ terminates. From the termination issue four 
arteries—two which pass to the dorsal eyes of the oephalothorax, 
and two others which run to the ohelicora, furnishing in their 
course a branch for the lateral eyes and another which is distributed 
to the muscles, Tlie posterior aorta traverses the post-abdomen, 
and ramifies in a very bomogerioous manner in all tho segments. 
At the anterior part of each segment it gives off two very short 
arterioles, and in the middle of the segment two stouter arteries 
which bifurcate into two branobes perpendicular to their direction. 
Ventral gronp. —^This is the most interesting from the rdatiou 
which it presents to the nervous system. It consists of a lacuna 
which surrounds the oval ganglionic mass of the oephalothorax and 
of a vessel enclosed in the sheath of tho abdominal nervous chain. 
The blood occupies the space enclosed between the two nervc-fila- 
ments, which run from one ganglion to another, and spreads around 
each ganglion in such a way as to form at this point a small lacuna. 

From the cophalotfioracio perinervous lacuna issue on each side 
five tranks, which run to the legs. The blood and the nerve of 
each leg are at starting in tho same envelope. 

All the ramifications starting from the abdominal canal issue at 
the level of the ganglion, and there also a nerve and a blood-current 
quit tho common ouvolopo together. 

Communkathhg arteries. —^Theso two groups are united at the 
anterior part by two vessels, which embrace the digestive tube, 
lliese two vessels envelop the commissuies which run from the 
eerebroid ganglia to the ventral mass. They place the perinervous 
lacuna in communication with the termination of the anti>rior aorta^ 
The blood is not diffused around tbe brain, whether it be that these 
ganglia have a special envelope, just permitting the issue of the 
commissural nerve-filament in order that it may penetrate into the 
blood-vessels, or that the oommon envelope is so closely appSed to 
the nervous mass that tho blood cannot penetrate between 
The other oommunioation between tho two groups is established 
by a vessel which starts from the posterior aorta at the middle of 
the seventh segment of the preabdomen. It buries itself between 
the two small lobes by which tho liver is produced into the post¬ 
abdomen : then it passes to tbo right of the digestive tube and opens 
into the perinervous lacuna at the level of the ganglioa ot tho first 
segment of tho postabdomou. ^ 

This relative arrangement of the circulatory and nmirnue systems^ 
already indicated in Litnulus and the Myriopoda, is thus fotmd to 
extend also to a group of Atachnida .-—IfendiuL August 2, 
188(1, p. a54. . 
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XXVI.— Notes on the Palveozoio Bivaloed Entomostraea.— 
No. XXII. On some vndesoribed Species of British Oar- 
boni^us Ostraooda*. Bjr Prof. T. Rupert Jones 
F.R.S., and James W. Kirkbt, Esq. 

[Hates VL, VII., VIII., & IX.tJ 

In this pa^ it is proposed to notice the undescrlbed species 
of Oarbomferons Ostraeoda ocoaning in Britain. This has 
been suggested to us as necessM/^ for tibe better under* 
standing of our papers on the distribution of these fossils, 
now aMut to be published by the Geological Society ana 
the Geologists’ Association. 

The descriptions of these species are brief, and the figures 
in illustration of them are limited, in most cases, to two or 
throe TiewB of each. It is believed, however, that they will 
suffice for the identification of the sj^ies j and they will cer* 
tainly help our observations pn their distribution. 

In noticing the followlngqiecieB, in many instances we give 
only a few <» their looalities; and this is invariably the case 
where the species are of common occurrence, as exhaustive 

e For No, XXL im Ann. ft Mlg.Nat Hist, for May 1886, p. 408. 
t These FlatM have bees drawn wl^ tile aidof agrantfiomthsltoval 
Sonetf t» the iUuitratioa of Fossil Ostnooda. 
dtat, Ms^.N. Ulist. Ser. 5. VoL xviiL 17 


250 Prof. T. B. Jones an^ Mr. J. W. Kirkby on the 

lists wotild take up too much space in the present brief ac¬ 
count. 

1. Bythocyprie Httlltpatana) Jones & Roll, var. carlontca, 
nov. (PL VI. figs. 1 a, 1 2 a, 2 b.) 

Bmrdia PhilUpiiana, J. k II., Ann. & Mag. Nat. Hist. aor. 4, \ol. iii. 
p. 218, pi. xiv. flg. 7. 

Subovate or bean-Bha][>ed, convex; dorsal border arched, 
ventral border straight, extremities rounded, the anterior Itcing 
smallest; the left valve overlaps the right all round; luterm 
contour ovato, widest behind, pointed in front; surface 
smooth or minutely punctate. Length into ^ inch. 

This little Ostracod has much the form of the common 
Coal-measure Cyprid (?) Carbonia fabulina^ J. & K., with 
which it has sometimes been confounded. It is. however, 
smaller than the latter, has the left valve (instead oi the right) 
the largest, with a more decided overlap, and it is always 
found in the marine beds of the Carboniferous-Limestone 
series with Corals, Crinoids, Brachiopods, &c., and never in 
estuarine beds with plants and fish-remains as tlie Carbonia 
occurs. Discovered by Mr. John Toungj F.G.S., of Glasgow. 

B. FhtUipaiana (formerly Bairdia) is a Silurian species 
differing but little from this form, which we place with it as a 
variety. Bythoeyprie bilohata (MUnstor) (Cythere, Ann. & 
Mag. mt. Hist ser. 8, vol. xv. p. 409, pi. xx. fig. 10) is a 
Co^niferous relative, also of similar form, though nearly 
twice the size. 

Localities, Amside, in Westmoreland; Woodend Quarry 
and Dun Quarry, near Lowick, Northumberland; Barmullotuc 
Old Quarry Ilillhead Quarry, near Wilsontown, County 
Boundary, Lanarkshirtt 

2. Bythooypris (?) cuneola, Jones & Kirkby. 

(FI. Vl. figs.S a, 8 5,3 0 ,4a,45, 5, 6, 7a, 7 b.) 

Offthtre* cuMoUt, J. & K., MS. 1867, Tnna Oeoi Soo. Glsagow, 

vol.«.p.22a ^ 

Elongate or snboblong, convex, with greatest height and 
width rather behmd the centre; dorsal border flatly convex, 
ventral border straight, extremities rounded; Ikt valve 

* The diilimiltjr of allocating fossil Ostmoodous vsItw to their true 
genera has been often noticed. Cuthere was formerly the T«ct{dest of 
nearly all doubUhl forms, and is stiu convenient^ ne^ Jttdgixm, how¬ 
ever, by the relative else of the right and left vahes (where poowe), in 
combination with their ehape, we can refer to some recent genera ae 
lepTc^ting certain dd and even Palieosoie Ostrseeds, wtfti more or lew 
certainty. 
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largest and overlapping the right j a abort spine is occasion¬ 
ally present on the postoro-ventral region, and sometimes a 
dark round spot in tlie centre of the valve; lateral contour 
elongate-ovate or subcuneiforra. Shell thick; surface smooth. 
Length inch. 

Usually referred to this species is a form (fig. 7) similar in 
size and general character, but with the dorsal border arched 
and the posterior extremity obtusely pointed. This we con¬ 
sider a variety. 

JB. cuneola is common in the marine shales of the Carbo- 
uiferous-Limestonc aeries in Scotland, and in similar deposits 
of the Yoredale rocks in England. Discovered by Mr. John 
Young, F.O.S. 

We are not quite sure about fig. 7; but we have always 
regarded it as belonging to jB. cunaola^ and have found it at 
several places. 

^ Localities^ Ilolker Park, Scales Green, Hunmlirey Hoad, in 
Lancaslure; Arnside, Saudsid^Hcversham, in Westmoreland; 
Dun Quarry and Woodond Quarrv, near Lowick, Ancroft, 
Soremerston, Elsdon Burn, Pcnchtord, in Northumberland; 
Brockley, Mousewater, and Haywood, near Wilsontown, 
Brankumhall Quarry, Boghead, Eobroystone, Meikle Earnock 
Burn, Kennox Water, in Lanarkshire; Darcy Brun- 

ston Colliery^ in Midlothian; Whitebaulks, Kinncil Mill, in 
Linlithgowshire; Seafield Tower, Qleniston Quarry, Wilkie- 
fioii Quarry. Ravenscraig^ in Fife: and in many other places, 

B. cuneola also occurs m the Calciferous Sandstone at Linn- 
house Water, opposite Oakbank Oil-works, Linlitl^ow; 
River Esk above Qilnockie Tower, Dumfriessliire; Back Bum, 
Plashetts, Northumberland. 

8. Buthoevpris (?) cornigeraj J. & K. 

(k VLfigs,8a,8J, 8o,9.) 

Oythere eomtffsra, J. & K., MS. 1867, Trans. Gool, Soc. Glasgow, 

vol. it p. 2^. 

* Suboblong, very convex, and qnadrately horned behind; 
left: valve largest und overlapping j surface smooth; lateral 
contour subcunciform. luongtn ^ to i^^h. Old specimens 
have the valves very tumid and the extremities truncate^ 
This species is evidently a near relation to B. cuneola. with 
which it is often associated# Discovered by Mr. John xoung, 
F.G.S. 

Localities. Scales Green, Humphrey Head, in Lancashire; 
Ancroft, Penchford, Dun Quarry, near Lowick, in Northum* 
berland; Brockley, Ponfeigh Bum, Mousewater, Oalderside 
Quarry, Kennox Water, in Lanarkshire; Whitebaulks, liin- 
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lithgowshire; Carlopa Quarrj, Whitefield Old Quarry, in 
Peebleshire; Sunnybank_ Quarry, Abdon, Gloniston Quarry, 
Charlestown, Wilkieson, in Fife. 

4. Byihocyprta (?) pyrula, sp. nov. 

(PI. V'l. figs. 10 o, lb ft, 10 0 , 11.) 

'®* pyrula is a rare form, though apparently of more 
recent occurrence in the southern than in the northern portion 
of the British area. 

It is subtriangular or sublunate in outline^ highest behind; 
the dorsal border is arched, the ventral incurved, with a 
rounded or snbangular posterior extremity, and an obtusely 

f iointed anterior. The valves are convex abd smooth; the 
ateral contour is acuto-ovate with the greatest width near the 
centre. Length ^ inch. Discovered by the late Mr. Charles 
Moore, F.Q.S. ■ 

Localttiee. In Carboniferous Limestone at Backwell, Hol« 
well*, and WeBton>BUper*Marc, Somerset; Amside, West¬ 
moreland. 


6. Bythocyprit (?) Mooreu sp. nor. 

(Pi. VI. figs. 12 o, 12 ft, 120.) 

It is questionable if we have seen this species in a thoroughly 
perfect condition. The onlj specimens examined by us are 
nom the Carboniferous Limestone od Weston-super-Mare, 
and sent to us by the late Mr. C. Moore. 

It is comparatively large, being ^ inch or more in Imgth: 
has a long, flatly-convex, donu border; a shorter ventral 
border; one extremity much higher than the other and boldly 
curved ventrally; and the smml extremity evenly rounded. 
The valves are rather compressed, and their contour, as seen 
firom above, is almost lanceolate, widest at anterior (?) third. 


6. Bythomprie (?) thraeo, J. & K. 

(PI. Vl figs. 18 a, IS ft.) 

Cythtre thrtm, Jones, MS. 1867, Quart J’onm. Oeol. Soc. voL xxiii. 
p.4M. 


Snborbioular, rather longer than high; dorsal and extreme 
borders rounded, ventral flattened; valves very convex, one 
larger than the other and slightly overlapping it; latmiid 
contour oval; surface smooth. Length A inch. Disoovered 
by the late Mr. C. Moore. 

A rare species, and only as yet found in the Carbonifetoua 


* Qaart Joum. Qeol. Soo. vol. mdfi. p. 488. 
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Limestone of Charterbouso^, Somersetshire, and Woodend 
Quarry, near Lowick, Northumberland. 

7, Bylhocyprta lunata. sp. nov. 

(R VI. figs. 16 a, 15 i.) 

Lunate, highest in the centre; dorsal border arched, ven¬ 
tral border straight, except where it curves up to the extremi¬ 
ties, which are subacute, and one slightly the larger; lateral 
contour lentiform, widest in the centre; surface smootli (?). 
Length iuch. 

It is only known to us from the Carboniferous Limestone of 
Holwell, Somerset, where it was found by Mr. C. Moore 

Bythocyp'ia auhlunata^ J, & K. (Qeol. Mag. 1883, p. 250. 
pi. vii. figs. 9-11)^ comes near the present snccies in geneml 
form, ana is possibly nearly related to it; out it is smaller, 
relatively higher, and has more acute extremities. 

8* Gythere (?) gyripunctata^ J. & K. 

(PI. VI. figs. 14 a, 14 i.) 

(^there gyripunctaia^ J. & K., MS. 18S3, Geol. Mag. doe. 3, roL ii. 
p. 540. 

Ovate in outline, highest behind, very convex; dorsal 
border short and straight; ventral border convex, projecting 
posteriorly; extremities rounded, the anterior being smallest ; 
lateral contour oval, with pointed extremities; surface 
coarsely striated and pitted concentrically; valves apparently 
of equu size. Lengtu to inch. 

This rare species has l^n found only in the Carboniferous 
Limestone of Arnside, Westmoreland. 

9. Lmerditia Atmtrangiana. J. & K. 

(PL VII. figs, la, 15.) 

JrmttrotiffutMf J. & K., MS. 1867, Trans, Geol. Soc. Glas¬ 
gow, voL ii, p, 219. 

Armatrangiana is a well-marked species and can always 
be identified by its large antero-dorsal spines, or the stamps 
usually left of them. 

'J'he valves are much higher behind than in front, with the 
posterior exitremity boldly rounded and passing imperceptibly 
into the ventral margin, which is very convex; anterior 
extremity much the smadler, rounded or subangular;,dorsal 
mmrgin straight; lateral contour lentiform. widest a little in 
ikont oi centre; surface smooth. Length ^ inch. 

• Quart Joum, GeoL Soc. vol, rxiii, pp. 4O1HI05. 
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The Bpines, which occupy the position of the eye-spot ’’ of 
other Leperdiimy arc stout at the base, of considerable length, 
and tapering to a fine point; they are directed outward, upward, 
and rather forward. In casts from Law Quarry, Ayrshire, 
kindly sent us by Mr. James Bennie, the spines are about 
one third of the valve-length. 

This species W’as discovered by Mr. James Armstrong in 
the Oarboniferous-Limestonc scries at Ilowrat Quarry, East 
Kilbride, Ayrshire; it is also found in the same series at 
Carluke ana Brockley, in Lanarkshire, and Craigenglen, 
Stirlingshire, and in the Scar Limestone near Storr Moss, 
Laucasuire. 


10. Leperditia Bosquetxana. sp. nov. 

(Plate VII. figs. 2 2 0^2 c.) 

Suboval in outline; valves convex, flattened centrally; 
dorsal border short and straight; ventral border elliptical; 
extremities regularly rounded; lateral contour compressod- 
ovate, rather widest at posterior third, obtusely pointed behind, 
rounded in firant. Length inch. 

This species first became known to us when examining 
material worn Belgium, given to us by our late friend M. J. 
Bosquet, of Maastricht. It was afterwards found by Mr* 
James Thomson in Carbonifei*ous Limestone at Tirfergus 
Glen, Campbelltown, Argylesbire. 

11. Leperditia Yomgiana. J. & K* 

(PL VIL fig8.8a,8i,3c.) 

Leperditia Yowufianay J. & K., MS. 1807, Trans. GeoL So^. Olasgow, 
vol.ii. p. 218. 

Subovate, compressed ; dorsal border rather short; tentral 
border elliptical, posterior extremity regularly rounded; 
anterior extremity more pointed than the other and with a 
well-marked dorsal angle; valves rimmed, widest near centre; 
surface finely punctate. Length inch. 

This species, discovered by Mr. John Young, is mainly 
characterized by the punctate surface of its valves. It occurs 
abundantly in a bituminous shale of the Carboniferous-Lime^ 
stone series at the Den pit, Daliy, and at a pit at Lugton, 
Dunlop, both in Ayrshire. 

12, Leperditia ecotohurdigaUneie (Hibbert)* 

(PI, VILfig8,4a,4i.) 

Cyprie BoetetmrdiaalewdBf Hibbert, 1884, Trans. Hoy. 6oc. Edinburgh, 
%’ol, xili, p. 170. 
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Leperdifia scotohurdigalenBiB, J. & 18(]0, Ann. & Mag. Nat. Iliat. 

flor. vol. xviii. p. ; Joue«, 1884, Proc, Berw. Nat. Club, vol, x. 
pp. 321 and 324, pi. ii. ligfl. 7 and 9. 

Suborbicular, slightly oblique, convex; height three fourths 
of length; dorsal border short: ventral border and extremities 
continuous and boldly curved; lateral contour elliptical in 
males (?), ovate in females (?), greatest width rather in front 
of centre; valves ilinmed, left moderately overlapped by 
right; inusclc*spot circular, convex within, concave without; 
BUI face smooth. Length to iimh. 

Ill many localities where this species occurs there are lioth 
tliin and fat Hpt*cimcns, as in the case of Leperditia Okeni 
and other species; the farmer we regard as probably males, 
the latter as females, similar' diftci*ences of carapace being 
well known to mark the sexes in many cases among recent 
Oatracoda. 

i. scoiohurdigalemts was noted and illustrated by a poor 
woodcut in llibbert’s classical memoir on the Burdichousc 
Limestone. It is not tlierefore an absolutely undescribed 
species; but, for the sake of easy reference, wo include a 
notice of it in this paper. 

It is about the moat common and characteristic Ostracod 
of the Lower Carboniferous strata of Scotland. Some of the 
shales and limestones of that series are tilled with its remains, 
and it is found on many horiasons. 

LooalitieB^ In Oarboniferous-Limestone series: Ilurlet Pits, 
Renfrewshire; Craig Burn (Douglas), BraidwoodBurn (Car¬ 
luke), Lanarkshire ; Twecdmoutli &c., Northumberland, 

In Calcifcrous Sandstones: Billow Ness, Pitlenweem, 
CaipUe, Randerstone, Pitrnilly Burn^ Buddo Noss, Oraigkelly 
Quarry, Orange Quarrv, in Fifeshiie; Burdiehouse, Craig- 
lockhart, Water of Leith, in Midlothian; Linnhousc Water, 
near Oakbank Oil-works, Linlithgowshire; Penton Bridge, 
Dumfriesshire; south of Cookbumspath, Burnmouth, in 
Berwickshire, 

13. Leperditia poraUtfla. J. & K. 

(K. VIL figs. 5 a, 6 J.) 

L^rdiHa peraUdeu J. k K., 1665, Ann. & Mag, Nat. Uist. ser. 3, 
voL XT. p. 407, pL XX. tigs. 6a, 0 d. 

This sp^ios was figured and described from Bavarian 
specimens in 1865, as quoted above. We figure it anew 
fr<ftn British examples and on a larger scale; but we can add 
nothing to the description then ^ven. It is rare and has 
occurr^ to us only from the follovnng localities:— 

Carboniferous-Limestone series: liadeddaQuarry, Ftfeshire; 
and railway-tunncl near Bristol, 
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14. LeperdiUa oheaa, J. & K. (PI. VII. figs, 6 o, 6 b.) 

LeptrdiHa obe$a, J. & K., MS. 1885, Ueol. Mag. dec. 8, rul. ii. p. 640. 

Suborbicular; valves evenly convex; ventral border 
boldly elliptical, posterior extremity flatly convex and ratlior 
higher than the anterior: surface irregularly bestrewed with 
comparatively lar^e shallow pits, except near the free mar¬ 
gins, where there is a narrow band witnout them; a roundish 
spot or area in the centre of the valve is also free from them; 
overlap moderate. Length Vo to inch. 

This species is somewhat like L. ouborbicuhta (MUnstor) 
and L. scotohurdigalensu (Hibbert) in outline, but differs 
from them in its pitted surface. It is rare in the Carboni¬ 
ferous Limestone at Arnside, Westmoreland. 

15. Loptrdihta compreaaa, J. & K. 

(PI. VII. figs. 7 a, 7 b.) 

LeperdUta compretto, J. & K., MS. 1867, Trans. Qeol. Soc. Qlsagow, 
vol. ii. p. 21tt. 

Nearly oval in outline^ highest behind (in some) or in the 
centre; valves flattened in the central two thirds, then sloping 
abruptly to the margins, which are rimmed; dorsal border 
short and straight, ventral border elliptical, extremities 
rounded, the anterior more pointed than the other: lateral 
contour compressed-oval; surface smooth. Length Vs >°ch. 

L. comwesaa was discovered by Mr. John Young at Craig- 
englen, Campsie, Stirlingshire; it also occurs in the Yoredfde 
senc^ at Wnorlton and Barnard Castle, in Durham; and in 
the Carboniferous Limestone near Bundoran, Co, Donegal, 
Ireland. 


16. Lmerditia lovioenm, sp. nov. 

(K VII. figs. 8 a, 8 A) 

Subtrigonal in outline; valves swollen in centre, compressed 
at extremities; anterior extremity subacute, posterior high 
and rounded; overlap of right valve slight; surface finmy 
and densely punctate. Length Vr u><di> 

Bare in shale above the Limestone (Yoredale), Woodend 
Qnar^, Lowick. The material was sent to ns by Mr. James 
Bennie. 

17. htferdiiia adOa, J. & K. (PI. VII. fig. 9.) 

iMaeriHia Okm (MUnster), var. aatta, J. k K.f 1606, Ann. k M$g, 
Nat. Hist aer. a, vol. xv. p. 406, pi. xz. fig. 4. 

Buhtrigonal, oblique; anterior extremity aeute uid sloping 
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mpidlj inward beneath; posterior extremity higher and 
sloping as rapidly outward until it sweeps round to the front 
to form a short, convex, ventral margin; right valve overlap¬ 
ping the other moderately; surface smooth. Length ^ inen. 

It is convenient to treat this as a species. It was figured, 
as above quoted, from a Bavarian example. We now give a 
figure of a specimen from the Scar Limestone of Amside. 
It also occurs at Back Burn, Plashetts, Northumberland, 
Weston-super-Mare, Somerset, and other places. 

18. BeyrtcMa radiata. J. & K. 

(PI. Vlll. figs. 1, 2a,2i.) 

BtyrieMa radiata, J. & K., MS. 1807, Trans. tieoL Soe. Olasgow, 
voL il. p. 220. 

Subrhomboidal in outline, highest in front; dorsal border 
straight, ventral border convex; valves convex, with a round 
prominent boss rather behind the centre, and separated from 
a small anterior boss by a deep sulcus; a curious broad sub¬ 
marginal sickle-like plate, cross-lined, so as to represent a 
solid radiate frill, runs concentrically from the antero-dorsal 
angle to the postero-vcntral curve; surface smooth, granu¬ 
lated, or tuberculated; shell thick. Length s’;; to ^ inch. 

This strongly-marked species (discovered by Mr. John 
Young) characterizes the Cfarboniferous-Limestone series and 
tipper half of the Lower Carboniferous. In the former' it is 
found at;— 

East of St. Monans, Wilkieson Quany, Sunnybank Quarry, 
Teasscs Quany, in Fifeshire: East Salton, Paiston Quarry, 
Burlage Quarry, in East Lotnian; Billhead Quarry (Wilson- 
town), WUliamswood, Bobroystone, Calderside Quarry, Bog¬ 
head Quarry, in Lanarkshire; Craigenglen, Stirlin^hire; 
Orchard Quarry, Henfrewshire. 

In Cal^erous Sandstone: Pittenweem, Fifeshire: Hare-' 
lawhill, Boxburghshire: Cam Beck. CumWland; Plashetts, 
Northumberland; Kendal and nortn of Storr Moss (in Scar 
Limustone), Westmorelaud. 


19. Bayriehitt hngi^yiM, sp. nov. (PL VIII. fig. 8.) 

Similar in ^eral form to the species immediately preceding, 
Aid lobed or tKissed in the same way; but with no submuv 
ginal plate. In lieu of the latter feature are two large, 
curved, ventral spines, which are tubular (?) and always 
placed in the same potion—one towards each extremity. 
Length A incL 
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LocaUtm. In the Carboniferous-Limestone scries, at 
Murrayficld Pit, Linlithgowshire. 

In Lower Carboniferous: Cam Beck, Cumberland; Pla- 
shetts, Northumberland. 

20. Beyrichia Jbdkatay sp. nov. (PI. VIIL tigs. 4, 6,6.) 

Oblong; dorsal border straight, ventral border straight or 
slightly convex; extremities rounded; valves divided into 
tl»ree or four lobes by deep sulci, the posterior lobe sometimes 
curving round ventrally to near the anterior third; surface 
smooth. Length ^ inch. 

The only specimens we have scon of this species are single 
valves, collected by Mr. James Bennie from the Carboniferous- 
Limestone series (Upper) at Linlithgow Bridge. 

21. Beyrichia tuhercuhspinoBay sp. nov, 

(PI. VIII. figs. 7, 8.) 

A small, subovatc, rather compressed species, very curiously 
tuberculated and spiked. The two specimens figured liave 
four or five round tubercles and a postero-dorsal spike on each 
valve. These features vary, however, in number in other 
specimens; some have two or three spikes on each valve, 
others have none, but only tubercles, and others again have 
more tubercles than here figured. Length ^ inch. 

Mr. John Young discovered this species in the Carboni¬ 
ferous-Limestone series at Boghead Quarries (Hamleton)| 
Lanarkshire; it also occurs in uie same series at Btacklaw- 
hall (Stewarton), Ayrshire; Craigenglen, Stirlingshire; 
Murray field. Linlithgowsliire: Sunuybank Quarry, Fife- 
shire ; Skeliygate (liidsdale), Northumberland. 

22. Beyrichia multiloba^ J« & K. 

' (PL Vni. figs* 9 0 , 9 9 0 .) 

Beyrichia muKUoba, J. & K., MS. 1807, TTaus. Geol. Soc. Glaumw. 
voL ii. p. 219. ^ 

Anotlior small with the surface of its valves broken 

up into three or four mammifofm or clavate lobes (the centre 
one of which projects above the dorsal border) by deep and 
wide sulci. In general form it is almost subpentagonal, min^ 
straight above, subangular below, and nearly truncate at the 
extremities, the antenorof which is the smallest; the right 
valve is largest and overlaps the left; the sur^ is faintly 
reticulated (with large meshes). Seen from above (or below) 
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cotnprcsaed-ovate, with very blunt extremities. Length 
inch. 

Discovered by the late Dr. Rankino, of Carluke, as impres¬ 
sions in an alum-shale of the Carboniferous-Limeatoue 
series at Bacs Gill, Carluke. It is found in the same scries 
also at Boghead, Blautyre, Gair, Mousewater (Wilaoatown), 
in Lanarkshire; Craigenglen, Stirlingshire. 

23. BeyricMa varicoaa^ sp. nov. (PI. VIII. figs. 10, 11.) 

This species is somewhat akin in character to B. fodicata, 
but it is smaller, and has larger lobes, of which it possesses 
three, the anterior one being the largest. The valves appear 
to have been sti^ongly rimmed. Length ^V) Inch. 

Collected by Mr. James Bennie at Whitobaulks, Linlith¬ 
gowshire, where it is rare. A similar form is found at Gair, 
near Carluke, and also at Brunston Colliery, Midlothian. 
These localities arc all in the Carboniferous-Limestone series. 


24. lieyrichia (?) hiema^ sp. nov. (PI. VIII. figs. 12, 13.) 

Suboblong; with rounded ends, the anterior being largest 
and most projecting; dorsal border straight and about two 
thirds of tne total length; ventral border incurved at the 
centre, rounded towards the ends; valves compressed above, 
rather convex below, and with two straight and parallel cuts 
or narrow grooves that pass from near the antero-dorsal 
border diagonally backward halfway across the valve; sur¬ 
face smoom. Length inch. 

The straight narrow sulci of this species are not typically 
Boyrichian, and we have only seen another Carboniferous 
form with anything like them. This form is from Wey- 
bourne, Cumberland (Carboniferous-Limestone series), and 
has a dingle narrow groove. 

Sent to us by Mr. James Bennie from shale above JRobroy- 
Btone Limestone (Carboniferous-Limestone scries) and labelled 
« WoodhiU.*’ 


25. PfimMa (?) HoUiana^ sp. nov. 

(PI. VIILfigs. 14 a, Uh,Uc.) 

^ Small; eublunate in outline, with convex valves; dorsal 
border straight ventral border arched; posterior extremity 
subacute. A deep V**akaped sulcus marxs the oentre of the 
valve: lateral contour subovate; surface smooth. Length 
it 
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Found by Dr. H. B. Holl, F.G.S., in Carboniferous Lime¬ 
stone, Great Oraies Head. 

This and the two following unisulcate forms have the aspect 
of Primitia, but further research is necessary before we can 
determine if they belong to that genus or to our new group 
Beyrichiella (Geol. Mag., Oct. 1886). 

26. Beyrichiella (?) reticoea, sp. nov. 

(PI. Ylll. tigs. 15,16 a, 165, 16 o.) 

Obliquely subovate; valves compressed in front, widest 
behind, and thus witii a subcuneiform lateral contour. A 
deep and narrow sulcus marks the centre of each valve, and 
the postero-dorsal region of each is sharply ridged, leaving a 
depressed dorsal area between; right valve slightly larger 
than the left. Burface regularly reticulate. Length to 

The an^late ^stero-dorsal region of this species (not well 
shown in tig. 165) suggests relationship to Beyrichiella ; far¬ 
ther knowledge of it may probably cause its removal to that 
genus. 

Collected by Mr. James Bennie in the Carboniferoas-Lime- 
stone series at Whitebaulks, Linlithgowshire; and Abden, 
Fifeshire. 


27. Beyrichiella (?) ventrioornie, J. & K. 

(PI. VlII. figs. 17,18 o, 185, 18 c.) 

Cjfthere venirieomit, J. Sc K, MS. 1667, Trans. Geol. Soc. Glasgow, 
Tol. ii. p. 223. 

Obliquely subovate; convex, especially below; dorsal 
border straight: ventral border convex; anterior extremity 
high and rounded, protuberant below; posterior extremity 
smaller than the other and curving baoxward below. A 
■simple shallow sulcus extends from the dorsal border less than 
halfway across each valve, near the centre; a short spine is 
always present on the postero-ventral region, and vtry rarely 
another is seen at the postero-dorsal ai^le. Lateral contour 
ovate, wide behind, narrow in fixmt. Yqlves nearly equal; 
surface smooth. Length to ■^ inch. 

We place this species in BeyrtobieUa on account of its Leper- 
ditioid outline, unisulcate vsdvM, and probable dorsal crests. ^ 
It belongs, however, to a very simple ^pe of the genus. 

Mr. John Toung^discovered this species, which w a clwrao- 
teristic form of the Carboniferous-Limestone series in Scotland, 
and of the Toredale rocks in England. 

Looalitiea. St. Monans, Inverteil Quarry, Charlestown 
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Quarry, Roscobie Quarry, in Fifeshire; Kidlaw Quarry, 
Burlage Quarry, in F4a8t Lothian ; Wliitebaulks, Linlithgow¬ 
shire; Barmullock Quanj, Williams wood, Brockley, Gair, 
Robroystone, in Lanarkshire; Orchard Quarry, Renfrewshire; 
Beales Green, Humphrey Head, in Lancashire. 

28. KtrJchya tricolHna^ J. & K. (PL VIII. fig. 19.) 

Kirhbya tricollina, J. & K., MS. 1885, Geol. Mag. dec. 3, vol. ii. p 540. 

Dorsal border straight or slightly incurved; ventral border 
convex; extremities fiatlv rounded or subtruncate. Three 
round tubercles form the chief character, one placed just above 
the centre of valve, the others high up, one near each extremity. 
Free margin strongly rimmed; surface strongly reticulate; 
traces of a suboentral oval pit just below middle tubercle. 
Length 

Rare in the Scar Limestone at Arnside, Westmoreland. 

29. Moorea ohesa^ sp. nov. 

(PL VIIL figs. 20 a, 20 b.) 

Subtriangular in outline, greatest length rather below the 
dorsal border; dorsal border incurved; ventral and extreme 
borders forming an inverted arch ; extremities pointed; free 
margins rimmed, a little inside of which is another and 
stronger ridge, continuous and concentric; main area of valve 
smooth. Length ^ inch. 

A veiy rare species, and only known from the dSbris of 
Carboniferous Limestone in a vein at Brocastle, near Bridg¬ 
end, Glamorganshire, where it was collected by Mr. Charles 
Moore, F.G.B. 

30. Moorea tenuia^ sp. nov. (PL VIIL figs. 21 a, 21 h.) 

This species is from the dfbria of Carboniferous Limestone 
in a vein at the Charterhouse lead-mine, Mendip Hills, Somer¬ 
set, and it has much the outline of M. obeaa^ but the dorsal 
border is convex instead of incurved, and the valves are less 
compressed The inner ridg» is also farther away from the 
max^n and almo^ regulariy oval in sh^pe, thus not con* 
centric; the snrfSsee seems to have been smooth. Length 

These two fmecies * and Moorea ailurioa^ J. & H» (Ann. 
& Mag. Nat Hist, ser. 4, vol. iiL p. 225, pi. xv. fig. 8), are 
the only members of the genus known to os, and that but 

e These were referred to In the Quart Joum. Geol. 8oc. voL xxiii. 
1857, pp. 494, 528, and 659, os Moorm dbeaa and JK tmuk. Jones. 1^. 
(0iieewithainbpt4tof«<e5riMO’’to 
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imperfectly. They are very curious Ostracods, apparently 
more nearly related to Kirhhya than to any other gniup* 

31 . Cytherella (?) rettculosaf J. & K. 

{K VIII. figs. 22 «, 22 b.) 

Cytherella P retkaloM^ J. & K., MS, 1885, GeoL Mag. dec. 8, vol. ii. 
‘p. 640. 

Oblong ; dorsal and ventral borders straight and parallel; 
ends rounded, one a tritie more prominent than the other: 
valves moderately convex, and apparently not very unequal 
in size; surface regularly reticulated, mesh rather largo; a 
round rou8clo-8])Ot is seen in the centre of the valve, in casts. 
Length to ^ inch. 

This neat little form has the aspect of Cutherelfaf and we 
place it in that genus on that account, though with some 
doubt, as there is not the usual difference in the size of valves 
of Cytherella^ and we have not seen any interiors. 

It has occurred in the Carboniferous-Limestone scries at 
Dun Quarry (Lowick), Northumberland; and in the Scar 
Limestone, north of Storr Moss, Westmoreland. 

82* Cytherella valida. J. & K.« var. affiliata. 

(PL IX. figs, la, 15.) 

Subpentagonal in outline, compressed, umbilicated j dorsal 
border subangulate; Ventral oorder straight; anterior extremity 
rounded and larger than the posterior, v^ich latter is obliquely 
truncate; lateral contour much compressed, pointed in front, 
truncate behind ; surface smooth. Length ^ inch. 

This form resembles C. valida in general outline, but differs 
from it in its compressed and posteriorly truncated lateral 
contour; also in its central pit or umbilicus. For the present 
wo retain it under this species as a variety. 

A similar, though probably distinct, form occurs in the 
Lower Carboniferous at Tweeaen Bum and Pittenweetn. 

Locality, In Yoredalc beds at GlcaSton Castle (near Bar¬ 
row-in-Furness), Lancashire. 

83. CyihereUa (?) ehngata, «p. nov. 

(PI. IX. figs. I, 8.) 

Brooll, elongate, Iiigbest behind; dorsal border straight and 
long: ventral border straight or flatly convex; extremities 
rounded (with dorsal angles^, the posterior boing higher 
the anterior j free margins nmmed, the right overle^ng the 
left moderately ; shell thin ; snrface sttootfa. Ijeagth inch. 
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Fig. 3 is a tight valve, sliowing a flat marginal area, wider 
bcliind than before. 

This species is doubtfully referred to Cytherella, It was 
collected by Mr, Bennie in the Carboniferous-Limestone scries 
at Murrayfield (Bathgate), Linlithgowshire. 

34, Byfhocytli(*re aniiqua^ sp. nov. 

(PI. IX. figs. 6 a, 5i.) 

Subrhomboidal in outline, tumid; dorsal border nearly 
straight; ventral border convex; anterior extremity subtrun- 
catc and projecting below; posterior extremity flatly rounded 
and projecting above. Valves apparently equal, and Avith a 
ventral cxjiansion or wing, as in the recent Bythocythere and 
Cytherojjterorij whicli is most developed posteriorly; lateral 
contour subovate with pointed grcjitest width about the 
posterior third; surface pitted, pits smillovv, rather large, and 
wide apart. Length nV 

We liavc two examples of this interesting species from Mr. 
G. li. Vine, of Sheffield, who obtained them from the Lower 
Carboniferous of 8kcllygate (Eidsdalc), Northumberland. 

35. Bythocyihere Youngiana. sp. nov. 

(PI. IX. figs. 4 a, 4 i.) 

This is a smaller ^ccies than that just noticed, and loss 
angular in outline. The ventral winga^ also are relatively 
smaller; the lateral contour of regular width throughout 
(compressed-oval with pointed ends); and the surface is more 
closely and regularly pitted. It is inch in length* 

It was discoverea by Mr. John Young in the Carboniferous- 
Limestone series, at Brockley, Lanarkshire, We have also 
met with it in a washing of shale from Woodend Quarry, 
Lowick, Northumberland, kindly sent us by Mr. James 
Bennie. 

86. ArgilUscia mualia. J. & K. 

(PI. IX. figs. 6 a, 6 6.) 

AryUlmia aqmiMf J. 9c K., MS. 1885, Geol, Mag.dec. S, vqL ii. p. 640. 

Elongate, compressed, nearly equal in height tlioughout. 
and with equal ends: dorsal border flatly arched; ventral 
border strui^t or slightly convex j anterior extremity rather 
higher and less projecting than the other: lateral contour 
elliptical, widest in the centre; right valve largest and over- 
lapping the left j surface smooth; shell thick. Length 
Vr to ^ inch. 

In most specimens this species is a trifle highest in front; 
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thooffli in others there is no difference obsenrable, and the ends 
are f^nt alike. 

In general form it has so much tlie character of recent Argil- 
heaia that we place it in that genns, with the approval of our 
friend Prof. G. S. Brady. 

It is not the same species as D’Eichwald’s Bairdia aqualu, 
which has more the appearance of a Bairdia. 

Arg. agmlis is essentially a Lower-Carboniferous form, 
though it apparently occurs rarely in the lower bods of the 
Carboniferous-Limestone series. 

LocaUtie». Calciferous Limestone : Banderston^ Fifcsliire; 
Linnhouse Water (opposite Oakbank Oil-worksK Linlithgow¬ 
shire ; Heads of Ayr, Ayrshire; Larriston Quarry (New- 
castlctown), Bozburghshire ; Plashetts and Warksbum, 
Northumberland. 

Carboniferous Limestone : Amside, Westmoreland; New 
Bake, Ghrassington Mine, Yorkshire. Carboniferous-Lime¬ 
stone series: Wiikieson ?, Fifeshire. 

87. Aglaia (?) eypridijormti. J. & K. 

(PI.IX. fig8‘7o, lb.) 

Cgthere cypriiKfomm, J. & K., MS. 1880, Quart. Joum. Geol. Soe. 
Tol. xzxvi. p. 688. 

Elongate-reniform, nearly of equal height before and be¬ 
hind, valves moderately convez i dorsal border very flatly 
arched: ventral bofder slightly incurved; eztremities rounded 
and rather alike; lateral contour elongate-oval, widest in the 
centre; ri^ht valve rather the largest; surface smooth. 
Length inch. 

This rare species is confined to the Lower Carboniferous. 

Loealitiea. Calciferous Sandstone: Banderston^ FifSsshire; 
Tweeden Bum, Bozburghshire; Glencartholm (KiverEric), 
Dumfriesshire; Plashetts, Northumberland. 

88. Xeatoleberi$ (?) miboorhuloidM, J. 4k K. 

(PI. I A. figs. 8 a, 8 b.) 

JMoUUru rntbeorialeidu, J. ft K., US. 1886, Qeol. Mag. dec. S, vol. ii. 
p. 640. 

Elongate, suboblong, tumid; dorsal border flatly oon- 
vei^ sloping at eztremities; ventral border straight; eztre¬ 
mities ronnoM, the anterior least in height; left valve larger 
than right; lateral contour ovate or obtusely cunmfwm, and 
of great width at posterior third; shell thick; smfaoe smooth. 
Lenjrth ^ inch. 

We refer this species to XoitoUberitf bepause it mtufli n- 
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semblca it in general habit. Oythere corhuhidea *, Jones & 
Holl, from Silarian strata, seems to be a related form f. 

Locality. In the Scar Limestone, north of Storr Moss (near 
Silyerdale Station), Lancashire. 

89. Macrocyprta carbonica. G. S. Brady, MS. 

(PI. IX. figs. 9 a, 9 J.) 

Snbtrigonal, highest (and gibbous) behind, convex; dorsal 
border very convex, with a long anterior and a short abrupt 
posterior slope; anterior extremity rounded; posterior low 
and subacute: lateral contour elongately subovate, pointed in 
front and wiae behind; right valve largest, and overlap¬ 
ping the dorsal and ventral margins of left valve; surface 
smooth. Length ^ inch. 

This form was figured in a py)er on Carhonia as a doubtful 
variety of C. fahuTina^ J. & Prof. G. S. Brady has 

since examined specimens of it for Mr. John Young (who 
discovered the species), and has named it as above. We 
are glad to adopt this view of the matter, and on such good 
authori^. 

Mr. Young informs us that it occurs, along with Carhonia 
fabulina^ ana fish and plant remains, in the Slillbum beds at 
Campsie, Stirlingshire. 

40. Oarbonia Wardtana^ sp. nov* 

(PI. IX. figs. 10 a, 10 6.) 

Elon^tely suboval, convex; dorsal border regularly arched; 
ventral Dorder straight, curving up to form the extremities : 
one extremity a little more pointed than the other; lateral 
contour subovate, pointed anteriorly; surface covered with 
dosdiy-set, irregular, fine striae or wrinkles; traces of a 
sUgbtlv sunken circular muscle-spot (on some examples). 
Xiwgtn inch. 

Specimens of this species were sent ns by Hr. John Ward, 
F.G.S., of London, from a limestone of the Upper Coal- 
meiaures of North Staffordshire! These specimens, teing in a 
hard matrix, are not very easy to make out; but the species 
evidently comes near to Oarhama Agnea. Jones, from the 
SoUth-Wales coalfield* 

* Ann. & Mag. Nat, Hist. I860, ser. 4, voL iii, p,211| pi xiv. figs. 
4ah5 6, 

t Vav. of also simulates this species in some 

ofitsfsatures. 

i Ann. A Mag. Nat Hist. 1879, ser. 6, vol. iv. p. 31, pi. ii. %. 04. 
Ann. dk Mag. N. Iliat Ser. 5. VoL xviii. 18 
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41. Gythere superhay J. & K. (PI. IX. fig. 11.) 

Cythere n^rba, J. &. K.; MS. J880; Qiuirt. Jouni. Qool. Soc. 
vol. xxxvi, p. 688. 

Large^ oval or suLovate, rather oblique, dorsal border 
straight; ventral border slightly incurved; anterior extre¬ 
mity rounded; posterior roundeef and higher than the other; 
both extremities angular dorsally ; valves convex or com¬ 
pressed, rimmed, the right larger than the left and overlapping 
it moderately on free margins; lateral contour compressed- 
oval, with pointed ends, or elliptical; surface smooth in moat 
cases, in others faintly punctate. Len^h tV inch. 

This fine species requires several nrares to illustrate it 
properly, as it varies much in outline and convexity. Many 
examples are tumid and big-bollied, others are comparatively 
thin ; hence there are great differences in the outlines of lateral 
contour (as seen from above or below) and end views. Some 
casts show traces of a circular mu8cle*^t; but we have never 
observed anything like the eye-spot of Leperditiay though in 
some of its forms this species has much the style of that genus. 

It is confined to the Calciferous Sandstones. 

Localities, Buddo Ness, Billow Ness, east of Pittenweem, 
and Craigkclly Quiurry, Fifeshire j Oakbank Sandstone 
Quarry, Linlithgowshire. 

42. Cythere (?) ohtusQy sp. nov. (PI. IX. figs. 12 a, 12 i.) 

Subovate (almost subpentagonal), highest behind, convex; 
dorsal border short and straight, ventral convex ; extremities 
rounded, posterior largest; right valve largest and over¬ 
lapping the left on the free margin ; lateral contour suboval, 
wiaest in centre; surface smooth. Length ^ inch. 

This species is probably not a CytherOy though now placed 
in that genus until more is known about it. Two examples 
only of It were found in a washing of shale from Woodend 
Quar^ (Lowick), Noriliumberlana, sent us by Mr. James 
Bennie. 

This is not the Cythere oltusa mentioned in the list of 
Ostracoda in ‘ Catalogue of Wastcrn-Scottish Fossils * (p. 44); 
the species to which that name refers is a Gyikerella-^C, con- 
emna, J., K., & B. (Monogr. Foss. Entom., Palaaont. Soc. 
1884, p. 71). 

48. Bairdia hgumeuy J. & K. (PI. IX. figs. 18 a, 18 h.) 

Bairdia Ugmnm^ J. & K., MS. 1886, Geol. Msg. 3, voL ii 4 p« 540. 

Elongate, subpentagonal, high in front, low and acuminate 
behind; dorsal Dorder subangulate; vential border ikintly 
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incurved; anterior extremity high and truncated inwardly; 
posterior extremity acute, rostrate; lateral contour elliptical, 
widest just in front of centre; surface smooth. Length i*^ch. 

This is probably the same species as that represented by 
fig. 7, pi. xxxii., in our paper on liairdia^. Its nearest 
allies seem to be B, amputaki^ K., B, nitiday J, & K., and 
B, suhmxicronatay J. & K,, when ranging beyond their typical 
forms. 

Localities, In Carboniferous-Limestone series, at Cowden 
Quarry, Fifeshire; in Yorcdalo rocks, at Glcaston Castle, 
Lancashire; in Scar Limestone, at Amside and Sandside, 
Westmoreland. 

44. Bairdia auhelongata, J. & K., var. major, 

(PI. lx. tig. 14 .) 

This 18 a very large Bairdiay somewhat crushed by pres¬ 
sure. It has rather the shape that a big B, auhelongata might 
take if squeezed flat, and we put it as a variety of that species. 

It is al)Out ^ inch in lengtli, elongate, with straight dorsal 
and ventral borders, with the anterior extremity high and 
evenly rounded, and the posterior low and subacute; the sur¬ 
face is smooth. 

It occurs in the Carboniferous-Limestone series at Barmoor 
Redhouso (Lowick), Northumberland. 

As intimated at the beginning of this paper, the foregoing 
descriptions of species are necessarily very brief and rather 
inconiplete. In some cases little more can be said until the 
spocioa shall have been better known. With other species 
we have already material enough to allow of fuller accounts 
being given, and this we hope by-and-by to do, either in 
these pa^ or elsewhere. 

It will have been seen how much we are indebted to various 
friends for assistance in speoimens; and though their names 
have been repeatedly mentioned in this and former pages, we 
must again express our thanks, especially to our old friends 
Mr« John Toun^, of the Hunterian Museum, Glasgow, and 
Mr* James Benme, of the Geological Survey, Edinburgh. 

EXPLANATION OF THE PLATES. 

PI.ATJB VI. 

^[AU the figures niAgnified about 25 diameters.] 

1; B^thooypm PkiUipshmy J. k It, var. carbomca, J. k K. a, right 
valve; h, end view. 


* Quart. Joum. Oeol. Hoc. 1879, vol. xxxv. p. 505. 

18* 
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Fig, 2. The same, o, left vuItc ; 5, ventral view. 

Ftg, 3. Fgthoeypris (?) wweo/a, J. 8c K. u, right valve; b, ventral view ; 
c, dorsal view. 

Fig, 4. The same, a, left valve; ft, end view. 

JFW, 5. The same. Kight valve, with postero-ventral spine. 

Fig* 6. The same. Right valve, showing central spot. 

F&* 7. The same P (variety p). a, rkht valve; ft, doieal view. 

F^» 8. Bythoewm (?) comigera^ J, « K. a, loft valve; ft, dorsal view; 
c, end view. 

Fig* 9. The same. Right valve, 

Ftg* 10. Bgthocypris (?) pyrula, J. & K. a, left (?) valve; ft, ventral 
view J Cf end view. 

Fig, 11. The same. Right (?) valve. 

JF^. 12. Bgihoogpru (?) Jfcfoom, J. & K. n, right (?) valve; ft, edge 
view; c, end view. 

Fig, 13. Bgihoeypria (?) thraao^ J. $c K, a, right valve ; ft, dorsal view. 

F^, 14. Cohere (?) ggripmctatay J. & K. a, right valve; ft, dorsal 
view. 

Fig. 16. Bytkoegpm Imata, J. Sc K, a, side view; ft, edge view. 


Plate VII. 

[All the figures magnified about 25 diameters.] 




end view. Oampbelltown. 

Leoerditia Yowigiamy J. A R. «, right valve; ft, ventral view; r, 
dorsal view. Dah^, Ayrshire. 

Lefwrdiiia sootcAurdtgaienm (Hibbert). a, left valve; ft, dorsal 
view. West of Pittonweem, Fife. 

paraUelay J. 8c K. «, right valve; ft, edge view. Near 

Lepirditia oftssu, J..& K. a, left valve; ft, ventral view. Anudde. 

comprma, J. A K. a, left valve; ft, ventral view, 
len. 

hvieenm, J. k E. a, left valve; ft, ventral view, 
oodend, Lowick. 

ZeperdHia aeuta, J. A R. l^eft valve. Amide. 



^*2, 

jr.8. 

^#.4 

%y.6. 
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Plats VIH. 

[All the figures magnified about 26 diametera.] 

B^mdUa radiatoy X A K. Right valve of a tuberculated variety. 

G^l. Surv. Scotland Coll. £(2831 E. ^ 

The aame* a, left valve; ft, ventral view. I , 

B^chia longiqmMy J. A K, Left valve, f 
A 5. BegriohiafodiofUa, J, A E. Bight valves. Linlithgow 
The aame. Left valve. 

BeyriMa tadmreukmimaoy J, A E, Left valvft. 

The same. Right nlve. , Muirayfield. 

Beyrielm X A K. a, right valve; *4, left valve; c, 

ventral view. Mouse Water, Wilaoniown, 
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JFVy«. 10 & 11. Beyrichia varicoia, J. k K. Side views of right and left 
valves. Whitebaulks. 

(?) hu^Bo, J. & K. Right valve. I Woodhill 
Fip. 13. The same. Left valve. ( wooan u, 

I\g, 14. Primitia (P) HoUiana, J, & K. tf, left valve; h. right valve j c, 
ventral view. Great Ormes Head, Caemarvonsnire. 

Fiff. 15. BeyrichieUa (P) rettcoBa, J. & K. Right valve. Abdon, Fife. 
lig, 16. The same, a, loft valve; 5, dorsiu view; c, ventral view. 
Whitebaulks, Linlithgowshire. 

jy. 17. BeyrichieUa (P) ventricomis^ J. & K. Right valve. Robroystone. 
18. The same, a, left valve; 5, ventral view; c, end view. 
Charlestown, Fife. 

Fif, 19. Kirkltya tricdlina, J. & K. Right valve. Amside. 

Ftg^ 20. Moorea ohena^ J. & K. a, side view; ft, ventral view. Bro- 
castle, South Wales. 

JFy. 21, Moorea tmuiB, J. & K. a, side view; ft^ ventral view. Mendips. 
Fg, 22. Cythfrella (?) reticuXoBa^ J. & K. a, side view; ft, edge view. 
Storr hiOSS. 

Fig, 23. The same. Internal cast, showing the muscle-spot. Storr Mom 


Plat® IX. 


[All figures magnified about 25 diameters.] 


Fig, 1. CgthereUa valida^ J. k K., var. affiliata^ nov. a, left valve; ft, 
dorsal view. (Ueaston Castle. 

F%g, 4. B^hoo^h^r Ytmngiamj J. k K. a, left valve; ft, dorsal view. 
^ Woodend Quarry, Lnwibk. 

i^* 5. BythocgtherB i;tfUiquay J. k E. a, left valve; ft, dorsal view, 
ekellygate. 

Fg, 6. Argitimda ceguaiiB^ J, k E. a, left valve; ft, ventral view. 
Lfuriston. 

Fig, 7, Aghia (P) egpridiformiB, J, A E. a, left valve; ft, ventral view* 
Plashetts. 


Fig* 6. XtatoleberiB (?) nthcorhuJoideif J. k E. a, right valve; ft> ventral 
view. Near Storr Moss. 

JFl^. 9. MaerocgpriB eaf'bomcat Q. 8 . B^y. o, left valve; ft, dorsal 
view. (After Brady.) Hillbum, Oampwo. 

Fig* 10 . Cathonia WardiatuHf J. & E. a, side view; ft, edge view, 
Longion, Staffordshire. 

Mg, II. Cythere (?) wperba^ J. k E. Carapace, showing the right valve. 
Craigkel^. 

Fig* 12. Offthertm oftfwo, J. ft E* a, carapace, side view; ft, ventral 
view, Woodend, Lowiok, 

Fig. 18 . Bairdiu Ufumin, J. k K* a, light valve; ft, dorsal view, Glea* 
Bton Castle, 

Mg* 14, Bmrdia BubBhngziz, J. k K., var. majoTf nov. Left valve. 
Barmoor Redhouse, Lowiek. 
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XXVIL —Description of a new Bipecm Lamellaria^/S'ww 

South Amiraha, By Edoau A. ’Bmith. 


Lamellaria Wihonu 

Teeta magna, ovata, bulitniformis, teiiuia, epidermido tenui, mem- 
branaeea, lactca, lineis incremenii distinctis undulatis siriata in- 
data ; anfractua tree* convexi, rapide a( cresccntoa, sutura anguste 
canaliciilaia aejuncti; apira ad apiccm obtusa; anfr. iildnins 
amplissimns; apertura orato-pyrifonnis, infornc reccdens, intna 
albida, innsitate magna; peristoma tenuissimnm, mcmbranaceumy 
statu sioco rugosum ; margo columellaris tenuis, arcuatus, labro 
callo, tcnuissimo, albo supcrne junctus. 

Lougit. 37 millim.ydiam. max. 28, apertura 28 louga, 17 lata. 

The animal of this species (in spirit) is globose, fleshy, of 
a dirty yellowish colour, and marked at irregular distances 
with conspicuous coal-black spots of different sizes and shapes. 
The mantle over the back investing the shell is very thick 
and fleshy. The foot, which is much contracted, appears to 
be souarish in front and a little tapering behind, and has the 
usual groove across the anterior end, forming as it were a 
double margin. The tentacles in the contracted state are short, 
not tapering, rather compi eased, ind have small jraotninenc;^ 
at ^he outer bases bearing the minute eyes. Buccal mass 
globular, with the flat homy law-plates strongly serrated at 
the edge. Odontophore long and broad, bearing eighty-eight 
rows of teeth* Each row consists of a small conical central 
tooth, having on each side a rather smaller one of asopnewhat 
different shape, and two laterals (upcini), both of which are 
much hookea end very acute, the outer one being considerably 
smaller tlian the inner. lione of the teeth, either centrals 
or laterals, are serrated alon^ the edges. 

From the above description it wul be seen that this fine 
species differs In some respects from the type of the genua 
both as regards the shell and the animal. The shell has a 
much less open mouth, and the spire is proportionally laiger 
in comparison with the body-whorl. The lingual ribbon is 
different in detail from any of the seotiops into which t)its 
genus has been subdivided, the non-serrate eharaetar of the 
teeth being very peculiar. The shell moat resembles that of 
Lamellaria^ but the dentition more nearly approaches that of 
ifamntna. 

The single specimen in the Museum was presented by 



On Sponges from South Australia. 271 

J* B, Wilson, Esq., together with numerous other interesting 
marine Invertebrata. It was 
dredged in Port Phillip Bay, 

Soutn Australia. 

The annexed woodcut repre¬ 
sents the shell one half the 
natural size and a greatly 
magnified view of one of the 
transverse series of the lingual 
teeth* 


XXVIII .—Supplement to the Descriptions of Mr. J, Brace-- 
bridge Wilson^s Australian Sponges. By II. J. Oauteu, 
F.Ii.S. &c« 

[Plate X.1 

Having finished the description of Mr. J. Bracebridge 
Wilson’s Australian Sponges which came to me in his first 
consignments, 1 have now to add in the following Supple¬ 
ment’’ descriptions of those which have been received since, 
and further to supply any omissions and corrections that may be 
necessary in what has alreadv been published, including 
replies to objections that have been made to any parts of the 
latter. 

Taking the orders again as they stand in my Classificatory 
Arrangement of 1875 (‘Annals,* vol. xvi. p. 181 &c.), 1 would 
observe that the plan adopted latterly in my descriptions of 
these Australian Sponges, viz. that of inserting a copy of the 
tabular view of this arrangement for more convenient reference 
at the commencement of each order, was omitted in the 
Oabnosa and Ceratina ; hence this will now be supplied. 

Order I. CAENOSA. 

Fam. 1. Halliaroida. 

Char. Possessing no spicules* 

Fam. 2. Qumminlda. 

Char. Possessing spicules. 

1 also omitted to note what 1 had written on the subject, 
viz. a paper on all the then-known species of Cabnosa, in the 
^ Anmus^ of 1881 (vol. viii. p. 241 and “Addendum^” p. 450). 
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To this 1 would add the illustrated obserrations of Praf. 
F. E. Schulze on the development of the species of Bali- 
tarcOf the fiantly of the Ohondrosidte, and Uorticium eande- 
labnm respectively (Zeitschrift f. wise. Zoologie, Bde. zxviii. 
and zziz. of 1877 and Bd. xxxv. of 1881); also Dr. E. v. 
Lendenfeld’s “ Froliminaty Report on the Australian Uyxo> 
BMngi« ” (Proc. Linn. Soc. N. S. Wales, vol. x. pt. 1, p. 139, 
pis. i.-v.). 

With reference to my account of ^‘ffaliaarea auatraliemia " 
in the ‘ Annals* of 1885 (vol. xv. p. 196), Dr. v. Lendeufeld 
has stated {ih. vol. xvi. p. 21) that “ it is not a sponge at all, 
but the crusts described by Carter under the above name are 
the ova of lioltentaa sunonnded by their folliculi; *’ which, ah 
initio, may be refuted by simply drying a piece of the stem of 
a Bolfenia with a portion of the crust on, when the latter will 
be found to be homogeneous in structure, like dry glue, and 
the former heterogeneous (that is, the cartilage of which the 
stem is composed), more or less charged with the cells, which 
Dr. Lendcnfcld appears to me to have mistaken for ** fouicuU *’ 
of the Bolteitia. 

If, now, we go further, and examine a portion of the ovary 
of the Ascidian itself, it will be found that the ripening of the 
ova for expulsion takes place succeaaivefy^ so that the whole 
is not discharged at once in a mass, like the spawn of (jaste- 
ropods &c., and therefore could not form a crust ” on tbe 
stem of the BoUenia. 

While if sMtions be made of the “ crust ” when fresh tx 
undried, it will be found to contain no appearance of ova 
whatever, but, on the contrary (especially when stained), will 
be found to present pores on the surface leading into elonp 

f ated chambers, followed by the ampuUaceous sacs (Geissel* 
ammem) themselves; thus, independently of the dried con¬ 
dition, proving at once that the crust on the stem of BdUenin 
auatrahenaw is not the spawn of an Ascidian, even if there 
ij^ere such a thing, but a oondjide Halisarcous sponge. 

Having had to repeat my examination of this “crust,** 
together with that of the other specimens of EMitarca ovstro- 
liensia whose characters were originally included under this 
heading, it now seems to me that in my description 1 have 
mixed up at least three forms, which might be more conve¬ 
niently divided into JlaUaarca auatralieiuief EL aaddiarumt 
and 6. reticulata, since the solidify of the former, the memst- 
ing character of that on the stem of Bolfenia auetralieneii, 
and the strongly marked reticulated structure of rite sttifsoe 
of the latter, it not specifically distinct, are le vetietally. 
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Taking them separately, then, they may bo distinguished 
thus:— 


Halisarca auAtraliensis. 

Massive, cuboidal or plano-convex, spreading, growing over 
the detritus of the sea-bed of the locality (agglomerated sand 
and shells), or unattached and free; following no particular 
shape, but generally more or less round and lobed. Consist¬ 
ence doughy. Colour grey or brown. Surface very smooth, 
puckered here and there, presenting under the microscope a 
thin layer of small epithelial cells, covering a soft fibro-reticu- 
lated structure, whose interstices represent the subdermal 
cavities. Pores in the epithelial layer over the interstices. 
Vents single, here and there on the smooth parts and in the 
puckered depressions respectively. Structure (as seen in the 
vertical section) commencing from the outside with the thin 
layer of epithelium, followed by the soft reticulated structure, 
into whose interstices the pores open, and then the body- 
substance, more or less traversed by lacunm and the canals of 
the excretory systems, whose forms, whether vertical and 
crevice-liko or oblique and transverse, are influenced by tho 
line of section, surrounded more or less radiatingly by aggre¬ 
gations of ampullaceous sacs, which arc subglobular or pyri- 
fonn. Size of speimens, of which there are several, as 
variable as thei/ form, but not more than 2 inches in tneir 
longest diameter. 

Obs* It will therefore be observed that the plan of structure 
is the same as that of all other sponges. How the particles 
of nourishment which pass in with the water through the pores 
are subsequently conveyed to the ampullaceous sacs remains 
to be shown* 


Saliaarca ascidtarum, 

Incrustin^, growing over the surface of sessile as welLas 
stalked Ascidians, more especially over Boltenia^ seldom more 
than l«*12th in. in thickness, ana preaenting ^ creno-tubercu- 
lated or mesenteric form of surface corresponding to that of 
the aubjacent cartilagiuous test, but not of the stem, where 
it is^ even still more creno^tuberculated, while the stem 
remains smooth, so that it is probably the form assumed by 
the HcAuarea itself. Consistence yielding, like that of soft 
dough. Oolourpinkish or brownish white. Surface very smooA, 
presenting under the mioroscope a thin layer of small epithe- 
Hal oells, covering a soft homo^ueous fibro-reticulation, whose 
interstices represent tho subdermal cavities. Pores m the 
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epithelium covering the interstices* Vents not seen. Struc¬ 
ture generally compact, and tlie parts mentioned in JU, austra^ 
lienaia so indistinctly and delicately developed that, although 
evident. I have not been able to make a vertical section in 
which tue forms of the ampullaceous sacs could be satisfactorily 
seen; still the form, if not identical, appears to be but a 
variefy of H, amtralienaia^ chiefly dependent on its habit for 
its differences. The “ creno-tubcrculated state may be an 
exaggerated form of the puckerings on the surface of this kind 
of sponge generally. 


Ualiaarca reticulata. 

Enveloping with a thin layer the calcareous fronds of 
Betoporian and Eschnridian rolyzoa, uniting through the 
interstices of the former: varying in thickness under i>-24ths 
in. Consistence exceedingly tough. Colour whitish grey. 
Surface smooth, presenting a tough fibro-reticulated structure, 
with more or less round interstices, covered by a thin cpi- 
tl)olial layer. Pores in the interstices. Vents here and there 
indicated in their position by the centres respectively of sub- 
stellate, branching, superficial, excretory canal-systems in the 
form of venations, which arc scon just below the epithelium. 
Structure essentially fibrillous throughout, commencing (in 
the vertical section) with the thin epithelial layer, followed by 
the fibro-rcticulated one, whose tough fibrillss extending 
inwards are accompanied by the vlbuu subglobular form of 
ampullaceous sacs, succeeded in one specimen by the develop* 
ment of small ova, each furnished witn a germinal vesicle and 
its nucleolus or germinal spot, and about S-flOOOths in. in 
diameter* These are sitnated in juxtaposition in the midst of 
a tough fibrillous trama, but each separate and provided with 
a cell-cavity, which, on being scratened out from the genmil 
mass, comes away with the ovum inside it, while the surface 
of the cell-cavity ” is fringed with filam^ts which appear 
to have been in connexion with the fibrilks of the trama* 
Size of specimen indefinite, following that of the fronds of the 
Polyzoon on which it may be growing. There are &ree 
largo specimens of this species, viz. one from Port Phillip 
B^ds ” and the other two from Port Western,*’ all growing 
on the same kind of Folyzoa, and all presenting the same 
characters, which, from tne strongly marked and tough reti- 
form fibre-structure of the surface, has been designated 
“ reticulata.^^ It is totally different from either of the ftare- 
going forms in this reaped and from ev^ other species of 
friis oiraer that 1 have seen, so that 1 am in doubt wWher it 
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should not be made the type of a new genus, in which case 
the generic name would have to be clianged. 

There is still another species among the specimens from 
^^Port Western,’* which may be characterized under tlie 
following name:— 


Ualisarca tessellccta. 

In every respect this is like the brown-coloured specimens 
of //. amtraliensis from the same localitjr 5 but tlio surface 
presents a fibro-rcticulated arrangement, in which the inter¬ 
stices are characteristically polygonal^ although variable in 
size and number of sides. The margin (in the vertical 
section) presents a uniform succession of translucent separated 
spaces, which correspond with the vertically cut ends of the 
dermal fibro-rcticulation, and the ampullaceous sacs are almost 
linear in form, that is ten times longer than they arc broad. 

Besides the difference in consistence generallpr the dermal 
fibro-rcticulation, although like that of IL reitculatay is not 
accompanied by circular or elliptical interstices, as in the 
latter, but by polygonal ones, as above stated. The succes¬ 
sion of transparent spaces in the vertical section of the margin 
is more uniform, anu the ampullaceous sacs are linear^ and 
not subglobular or pyriform. 

Notwithstanding this diflference in the form of the ampul¬ 
laceous sacs, sopno of the latter, when viewed in the vertical 
section of the oihelf' species, occasionally appear to be much 
more narrow than the rest, hence con 6 id.craibjy resembling tho 
form of those in li. tessellata. This, however, it should be 
remembered may depend on the line of section, which, if 
passiim through tho mort diameter of a compressed p^jrriform 
ampullaceous sac, would give the linear form. Hence it, with 
many more questions of a like nature, in all these species should 
be worked out more satisfactorily, since in this necessarily hasty 
sketch 1 am only able to direct attention to the existence in 
the localities mentioned of species of the Carnosa, to which 
it is desirable to give more extended examination. 

All the structure of Halisarca ausiralieneis may be seen in 
Eali0a(rca JOtyan^dini when the latter is fresh, only being more 
delicate it is not so strongly marked, in short not so strongly 
developed, in the British s|>ecies j and if M. lobularis were 
covered with a cortical layer it would, in like manner, present 
the same appearance, for the most remarkable part of this 
sponge is its active ciliated surfsm. 

Hero X might add that the species of Ualisarca described 
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and illuBtrated by Merejkowsky under tbe name of “J?. 
Schtdzii” (Mdm. Acad. Sc. St. Fdtersb. 1878, tome xxri. 
no. 7, pi. i. figa. 1-6, and pi. ii. fi^. 9-16) appears to me to 
be no other than Ealitarca Dujardim, which la as abundant 
on the rocks and Fuci at Budleigh-Salterton (S. Devon) at 
** half^tidea ” as in the “ White 
In 1874 I gathered some branches of the small Fuci here 
bearing specimens of this sponge, and put them at once, that 
is on ue spot, into some sea*water containing indigo paint in 
solution, in order to see if the sponges took in the latter, 
which was the case; so I placed tne whole in spirit for 

5 reservation. Now (in 1886), finding that Merejkowsky had 
iscovercd certain glands ” in his species (f. c. p. 32, pi. ii. 
fig. 9 i), and conceiving that it was the same as H. Duiardini, 
I gently raised one oi the specimens (about l-12tn in. in 
diameter) from the frond of the Fueua to which 1 have 
alluded, and placing it in a microscope •cell filled with gh/c$~ 
rine, brought it under a maraifying>power of about 300 
diameters, when, to my great delight, 1 saw the cells which 
Merejkowskv had described and represented, particularly as 
he has stated, viz. about the usculum ” (p. 83), which, pro¬ 
jecting from one side of the object, is in a vei^ favourable 

K 'tion for observations of this kind, tliat is by transmitted 
t. Moreover, as the spongozoa had become coloured by 
the indigo, while not a particle was to be seen in these bodies, 
termed ny Merejkowsky glands,” it is evident that tire 
latter at least are not for nutrient purposes. 

After this I stripped off a bit of the dermis from one of 
Mr. Wilson’s specimens of Haliearea au^aUmaUf and 
having stained it with blue ink. also mounted tliis in a ** cell ” 
with glycerine, when a similar layer of bodies became equally 
evident, mutatie mutandia of course, that is with more strongly 
marked fibrous structure than in H. Dvgardini, so that the 
difierence between the two was rather quanritative than qosli- 
tative, as before explained. 

Similar bodies in bis Dendritta rotea Ac., from the soQth 
coast of Australia, were described and r^esented by Dr. v. 
Lendenfeld in 1883 (Zeitschrift f. wiss. l^ologie, Bd. xxxviii. 
p. 278. pi. xii. fig. 21 d!). and by Dr. Pdhjaeff in 18M 
(‘Challenger* Beports, vol. xi.pt. xxxi. Ej:iuiozoi.,p. 40, 
pi. ii. fig. o), in Jantheila, &c. w that the existence of lAess 
or^ns 18 ww established and probabi^ their fimedoo. ^t 
which Merejkowsky originally assigned to tbenii vis. " uni¬ 
cellular glands,” which secrete the “ viscous” metier of tike 
surface (7. e. p. 84). 
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Lastly I would allude to the following variety of HalUarea 
amtralimais in Mr. Wilson’s collectiou from “ ^^ort Western,” 
which might he designated 

JIalisarca auatralienns^ var. arenaoea. 

It is much lighter in colour than the rest, owing probably 
to the presence of quartz-sand, with which it is abundantly 
chargea, thus affording anotlier instance of what occurs in 
Oummina gltrteauda, Sdt., &c., whose consistence, viz. that 
of soft caoutchouc or india-rubber, is similar to that of ffali- 
aarca auetraliensta (sec my paper on the Carnosa, ojo. at loo. 
eit. p. 248, respecting this sand in tlie Halisarcida). 

Chondrilla nucula, Sdt. 

I have already alluded to the specimen of this species which 
came from “ Port Phillip Heads ” (‘Annals.’ l.c.), in the descrip¬ 
tion of which, however, the size of the globostcllate spicules, 
which 1 now find to average d-fiOOOths in. in diameter, is not 
mentioned. This is the size also of the globostellates in two 
other specimens from “ Port Western,” one of which, growing 
upon and half imbedding largo fragments of mussel-shells, is 
4^ in. long by in. in diameter mure or less, being irregularly 
cvlindricid in shape, and bearing the usual minute papillee 
coarged with gloDostcIlates on its surface; varying m size 
under l-160th in. in diameter, and about the same distance 
apart. 


Chondrilla aecunda^ Lendenfeld. 

Chmdrilla aeemda, Lendenfeld, Proo. lonn. Soc. N. S. Wales, vol. z. 
pt. 1. p. 161, figs. 10-12. 

Specimen flat or only slightly convex; sessile throughout; 
growing on the calcareous test of a Polyzoon. Colour light 
yellowish brown. Surface even, smooth, like glass, minutely 
j^ukted. Fores plentifully scattered over the surface. 
Vent nngle, situatea towards one end of the specimen. 
Structure internally consisting of a brownish, pulpy, elastic 
tissue, snrronndefl by a thksk, rigid, cartilaginous cortex, 
through which (in the vertical section) the pores may be seen 
to descend, increasing in size towards the usual interlobular 
lacnnose crevices cd we body. Spicule of one kind only, viz. 
globostcllate, of different sizes under IS-flOOOths in. in dia¬ 
meter, whose spines may be sharp-pointed or obtuse. Chiefly 
aggregated towards the surface, where, together with a great 
nnmliw of pigment-cells, they respectively add to the consist- 



278 


Mr. H. J. Carter on 


ence and dark colour of the cortex produced by the latter. 
Size of specimen ll-12thsx 7-12th8 in, horizontally and 
4-12th8 in. hip:h in the centre. 

Loo, Port Western. 

Obit, To this variety of Chondrilla nticula Dr. v. Lendcnfeld 
has given the above name. My specimen does not appear to 
contain the smaller stelliform spicules which he has repre¬ 
sented (Z. c.). 


Chondrilla papiUatay Lend. 

ChotuJrilla papWatOf Lend, op, et he. cit p, 153, figs. ]3“10. 

Specimen irregularly elliptical, flattish, convex, contracted 
towards the base, which had been attached to the calcareous 
test of a Polyzoon. Colour greenish or greyish stone. Sur¬ 
face papillated over the upper part, becoming emootli beneath : 
papilW hemispherical, in strong relief, in juxtaposition, and 
averaging l-6fith in. in diameter at the base, smooth and 
slippery, but minutely granulated. Pores on the surface, not 
well seen. Vents three in number, situated resnectively in 
the deep, puckered, crevice-like depressions usually present, 
as before stated, on the surface of such sponges, the largest 
presenting at the bottom a cribriform structure that repre¬ 
sents the openings of several excretory canals which empty 
themselves at this point. Structure internally consisting of 
a thick rigid cortex, about l-48th in, in diameter including 
the papillae, surrounding a lighter-coloured, elastic, pulpy 
tissue, presenting the usual crevice-like lacunose vacuities, 
decreasing in size towards the circumference, where they 
become subdivided and thus end in the pores. Spicule of 
one fonn only, viz. globostellate, in which the spmea are 
pointed, globostellate, comparatively small, averaging 4- 
oOOOths in. in diameter; chiefly congregated in the papiUm, 
where they form the granulated surface, and, together with an 
abundance of pigmental cells, add respectively to the consist¬ 
ence and colour of the cortex. Bize oi specimen about 4*^12tlis 
X 7-12tha in. horizontally, and 4-12th8 in. high. 

Loc. Port Western. 

Ob$, In tibis specimen also I did not see any of the stelli- 
fotm spicules represented by Dr. v. Lendenfeld, although 
there can be no doubt that it is the same species as that which 
he has described and illustrated under the above name. 

As regards the diameter of the globostellates in difi^ 
rent species of Chondrilla^ 1 find that in 0. nuoula^ Bdt> it 
is 7-flOOOths; in (7. amtralimsioy Cart., 7-6000tiiis; in the 
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Bpecimons of C. nucula from “ Port Phillip Hoada ” &c. 
4-6000th8; in C. secunda, fjcnd., IS-BOOOths; in C. sacei- 
fomiisy Cart. (Mauritius), 27-6000th8; and in C. papiUota^ 
Lend., 4-6000th8. 

I omitted to mention that in all the Chondrtlhp. there appears 
to be a horizontal, more or less interrupted cavitj taaversed bj 
filaments between the eortex and the body, like the subdermal 
cavities of sponges generally, which not only marks the divi¬ 
sion between the two, where they are easily separable, but into 
*which the pores empty themselves before their contents are 
continued on to the interior of the body. 

Such a line of demarcation docs not appear in the varieties 
of Halisarca above mentioned. 

Order II. CEEATINA. 

Having also in my descriptions of the Australian species in 
this order, which have been already published, omitted to pre¬ 
mise, for more convenient reference, the classificato^ arrange¬ 
ment of 1875, it is herewith supplied as tabulated at p. 188 
(op, et loo. otV.). 

Fam. 1. LufEarida. 

2. Aplysinida. 

3. Pseudooeratida. 

For the characters of these “ families ” respectively I must 
refer the reader to p. 134 &c. (f. c.), where thev are given in 
extenso} while I lake this opportunity of briefly stating 
whence the names of the first and second families here have 
been derived. 

In 1794 Esper described and illustrated a species named 
*^8pongiafotularis" (‘Pflanzenthiere,’ vol. ii, tab. 21 a), which, 
in 1816, Lamarck identified with one of the same kind in his 
“Cabinet” (Anim. sans Vertfebres, tome ii. p. 367); and in 
1845, Bowerbank changed the generic name of “ Spongia ” to 
“ Veron^ ” (in honour of Dr. Veronge, who sent the speci¬ 
men to him), addins the following diagnosis of its fibre, ac¬ 
companied by equally good illnstrations, viz.:— 

“ %eleton compose of a network of keratoso fibres inoscu- 
latbjg in eve^ direction without order. Fibre cylindrical, 
continnonsly nstular, without spiculo. Cavity of the fibre 
simple ” Annals,’ vol. xvi. p. 403, pi. xiiK fig. 7), whereby 
Es^’s “ Spmgia fistuknis^' became Varongia fistuhris, 
Bowerbank. 

Meanwhile, in 1833, Nardo, in bis classification of the 
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Sponges generally, had made a genus under the name of 

Amyna^' which, in 1834, he altered into Aplyaina and, 
ftirtl] ler, divided into two “ subgenera,” which were respectively 
characterised by the possession of‘‘ flaccid” {.fibriaflacoidia) and 

more rigid ” {rimditatia mqjoria) fibres (Isis, Spong. Glassifi* 
catio), thus estabushing structarally their most striking differ* 
ences, as I can testify by possessing specimens of apongia 
fiatvlaria, Lam., and Apluatna^ Sdt., respectively from Nardo’s 
neighbourhood, that is the Mediterranean. Hence it may be 
inferred that Nardo was acquainted with both forms when he^ 
laid down their characters respectively (Venice, 1834). In* 
short, this is certain as regards Spongia ^tularia, for Ehlers, 
in 1870, identified Nardo^ type specimen in the Museum at 
Erlangen with Verongia Jiatulana" Bk. (Espcrschen Spon* 
gion &c.). 

In 1864, De Fonbressin and Michelotti made a. “ tribe ” 
of the “more rigid” of these sponges under the name of 
“ Sponq. Homooen^,” wherein they were classed under one 
genus named “ Luffaria ” (Spongiairos de la Mcr Oaralbe, 
p. 58); while Schmidt, in 1870, pointed out, by description 
and illustration, that which Nardo had done m 1834, only 
in different terms, viz. the distinction between SponmajiatU" 
laria and Aplyaina (Aldautisch. Spongienf. n. 80, Taf iii. fi^. 
15 and 16, respectively), accepting at tne same time De 
Fonbressin and Michefotti’s name of Luffaria" for the 
former. 

It therefore seems evident that Nardo’s first subgenus, vii. 
“ Aplyainaapongelus" constitute my “ Aplysinida p* and that 
his second subgenus, viz. “ Aplytnnm vdaria"=Spongia fiatu- 
laria, Esper (altered generically to Verongia" by Bower* 
banl^and sabsequently^ without any allusion to the latter, by 
De Fonbressin and liuchelotti to “ Lvfforia" which tern 
was accepted by Schmidt also without any aUnsion to Bower- 
bank’s name), forms my ** Luffarida.” 

Hence, in matter of nomenclatnral {nreoedence and custom 
I should have used the term “ Verongida ” for the family, 
but having unconsciously adopted that of “ Luffiurida ” after 
Schmidt for such sponges, in my classification, “ Vanmgia," 
as originally instituted, must now come in as a genus lUns* 
trated by " Verongia ^tuhria" as typical of the “ Lnffa- 
rida.” unless heremter it may be eonsid^M proper to discharge 
the latter altogether. It is not necessaiy tiiat a family name 
should be based upon that of any partioular genus in that 
famfiy, if upon any at all, for many genera may be formed 
upon single species by different people and under diffwent 
names, imioh finally some one may ooaudsr it desirable to 
place in one family under his own name. 
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But to return to the more legitimate olnect of this comma* 
nication, it may be stated that| in 1881 ^ I published a paper 
on the Cekatina,” in which some new species were described 
and illustrated, together with obseryationa on the develop¬ 
ment of the fibre’* (^Annals/ vol. viii. pp. 101 and 113| 
respectively, pi. ix.); and in 1882 other apocies from Ae 
West Indies were added [ib. vol. ix. p. 268 &c.). Sbce which 
nothing occurred to cause me to return to the subject 
until the arrival of Mr. Wilson’s sponges from Port Phillip 
Heads” in 1885, to the descriptions ot which I have now to 
add the following supplement. 

Dendrilla rosea, Lendenfeld, var. digiiaia, Cart. 

With reference to the specimen which I described in 1885, 
under the name of Luffaria digitata ” {' Annals.’ vol, xv. 
p. 201). I«now find on reexamination of it, aided oy Dr. B. 
V. Lendenfeld’s valuable description and illustrations (Zeit- 
sclirift f. wiss. Zoologio, Bd. xxxviii. p. 271, Taf. x. figs. 8 
and 4, a copy of which he kindly sent me), that it is not a 
“ Lu^aria, but an Aplysina (following Schmidt’s dis¬ 
tinctive characters) j still, the designation digitata ” applies 
to m^ form, which is that with which, through Mr. Wilson’s 
^ecimens, I am moat familiar, better than to that of Dr. 
l^ndenfeld’s typical illustration, although they both present 
the same dendntic, unanastomosing character of the fibrous 
skeleton, of which therefore mine can only be considered a 
variety, as above designated. 

Nothing can be more striking than the differences in struc¬ 
ture of the Luffarida and the Aplysinida (which certainly 
1 overlooked in the present instance), inasmuch as the fibre 
of the former is unyielding and almost wiry in consistence, 
both wet and diy. with a continuous, anastomosing, central, 
tubiform core; while in the latter it is more or less flaccid with 
an unanatomosing core. The course of the core, too, in 
liuffarida is uniform, while in the Aplysinida it is interrupted 
transversely by parabolical lines of growth, which apparently 
is an unfaili^ sim of the fibre. 

Of the Lumrioa there is an abundance of specimens in the 
British Museum, via« tubular and cylindrical, branched and 
solid respectively, many of which are veiy largo, ex. w. the 
specimen from the Gulf of Honduras descril^ under the 
name of L^aria -drcSeri ” by Mr. Th. Higgin, F.L.S. 

Annals.’ 1^5, voh xvi. p. 823^, which is a ourv^ trumpet* 
abaped tube, 8 ft. 9 in. long, and 5 in. in diameter at tbefree end. 
Most of these specimens come from the West Indies, 
but there are others in the oolleotion which were puroha^ 

4nn* 4s Mag. N, Hist. Ser. 5. Vol xviiL 19 
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from the ezceators of the late Dr. Boworbanh, labelled 
“ B. Anstralia,” and also one in spirit from the island of 
Crete, in the Levant, which was obtained and presented to 
the Museum by Admiral Spratt, who surveyed tliis island. 
But of the Apiysinida there are very few specimens indeed, 
perhaps because the flaccidity of their skeletons, when dry, 
gives them snch a worthless aspect. 

Thinking that Prof. A. Hyatt’s “ Dendrospongia ” might 
be very nearly allied to Dmdrilla rosea, if not the same, I 
sent him the skeleton of a digitated macerated specimen for 
comparison, and received from him in reply the following, 
viz., “ Z)c/irfn7/a is quite different from Dendros/tomia; the 
latter never has a trunk of fibres;” together with a type 
sjrecimen of the latter confirmative of his statement. 

The keratose skeleton of the specimen which I described in 
1885 (/. c.) is 9 in. high, and of a light brown-amber colour, 
commencing from a root-like expansion of individual fibres 
which become gathered together spirally into a short sfem 
neai ly as broad as it is long, viz. 7-12th8 in., which then 
divides into several long branches that go on dividing 
and diminishing in size tree-like, without anastomosing, to 
the ultimate ends of the filaments that appear at the circum¬ 
ference of the digitations, where the latter often project through 
the surface, but in their natural state simply elevate into 
conical points the pink flesh-like fibro-reticuiate dermal Bar¬ 
code with which they are naturally covered; maintaining 
throughout such a degree of resiliency, toughness, and flexi¬ 
bility that the whole specimen can be squeezed into a large 
bottle through a narrow neck and taken out repeatedly with¬ 
out breaking. 

Besides uie specimens of DendriUa rosea there are others in 
Mr. Wilson’s collection from “ Port Western ” whose skele¬ 
tons in structure are quite the reverscu as may be seen from 
the following description of one which, for distinction sake, 
may be provisionally termed 

Aplysina coesjpitosa. 

Cffispitose, oonsistii^ of a great number of short erect 
branches intemniting in their course upwards from the base 
to the circumference^ so as to form a hemispherical or convex 

S encral mass of a pinkish colour. Surface presenting a soft, 
eshy, fibro-retioulation like that of Deadritta rosea. Pore- 
areas occupying the interstices of the reticulation. Vents scat¬ 
tered here and tiiere. Structure sarcodic and fibrous, the former 
less firm in consistence than that of DsndrUla rospa, therefore 
slirinking op to almost nothing on desiccation; the latter also 
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coinmcnsurately thin and flaccid, although still resilient; con¬ 
sisting of main and lateral branches, the main ones pursuing 
an irregular course towards the surface without anastomosing, 
and the lateral ones uniting the main filaments together 
ladder-like, or through an intervening anastomotic reticula¬ 
tion of their own, whose filaments are fixed to the surface of 
the main fibre, with the central cavity of which, however, 
that of the filaments does not communicate. Colour dark 
amber. The whole, on desiccation, collapsing, from the thin¬ 
ness of tlie W’alls, into a flimsy, resilient, skeletal structure. 
Size of specimens, of which there are two, about 4 in. high by 
6 in. in norizontal diameter. 

/>oc. Port Western. 

The fibre of this species is invaded by a branched 
reticulated fungus, which traverses its central cavity, and thus 
renders it identical with Bowerbank’s representation of the 
fibre of his genus Axilishia ” (‘ Annals,’ 1845, vol. xvi. 
p. 405, pi. xiii. fig. 1), in which his cficcoid canals ” are 
notliing more than the branches of a fungus or a parasitic 
alga,” as Bchmidt has stated long ago (Spongien d. adriat. 
Meeres, 2nd Suppl, p. 10). It is somewhat curious that 
of the tour genera created by Bowerbank in this paper {L c. 
p, 400 &c.), viz. Verongia^ Auliskxa^ Stematumenia^ and Car- 
tilosponaia^ one only, viz. the first, should bo tenable, since 
Auliskia ” is characterized by a parasitic fungus ; Sterna^ 
tumenia ” also by the presence or a parasite, viz. Sponaiophaga 
communis^ Cart.; ana Cartthypongia^^ based on the struc¬ 
ture of bone in the body ” of a vertebra from a young whale, 
which may be seen among his specimens now in the British 
Museum. It is extraordinary that a man of such extensive 
microscopic experience did not see in his illustrations of the 
latter {L c. pi. xiv.fig.fi &c.) the oat-shaped cavities,” the 
lacunae,” and the canaliculi ” of osseous structure. Indeed 
^;the odour of the specimen when I made a section of it was, 
without anything else, sufficient to convince me of its nature. 

There is another specimen whicli again, for distinction sake, 
might be provisionally designated on account ot 

its slightly lobate massive form. I say provisionally,” be¬ 
cause there appears to me to be a grcat variety of Aplysinoid 
growths in the neighbourhood of Port Phillip Heads,” which 
possibly (if altogether considered on the spot where they can 
1 m easily obtain^, as they should be) might |>o found to be 
derived from only one or two species. These varieticB do not 
appear to me to be so much in the soft parts as in the colour 
and structure of the keratose skeleton. Thus in Aphsina 
mwm the colour of the fleshy part is dark and the 
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skeletal fibre light brown, as will be seen by the following 
description; wliue, as I }iave before stated, in identical speci¬ 
mens of what I now know to bo Dendrilla roaea it may be 
flesh-coloured and grey or colourless respectively, 

Aplyfina masm. 

Massive, slightly lobate, sessile, contracted towards the 
base. Colour mouse- or dark grey. Surface even^ presenting 
the usual dermal, soft, fibro-rcticulation raised into conical 
points by the ends of the dermal filaments of the subjacent 
feeratose fibre. Pore-areas in the interstices of the reticula¬ 
tion. Vents scattered here and there. Structure fleshy, 
Bupiiorled on kcratose fibre. Fleshy part more or less can- 
ceuated by the canals of the excretory systems; traversed 
perpendicularly from the circumference by large inhalant 
‘‘ fold-bearing canals (that is, canals surfaced by transverse 
folds or sharp ridges of tlic lining membrane, which, partially 
encircling the canal in segments of a circle, thus intercross 
each other’s terminations longitudinally like the “ vahulm con- 
niventes^* of the small intestine), which commence immediately 
under the cribriform pore-structure of the surface apparently 
without the intervention of subdermal cavities; nence the 
situation of their mouths respectively may be seen from the 
outside, as their dark circular areas loom through the cribri¬ 
form structure: keratose fibre aplysinoid, of a light-brown 
colour corresponding with that of the flesh; consisting of 
large and small filaments, the former arising sinyly in a plu¬ 
rality of points and pursuing an unbranchod. t. s. undivided, 
course to their termination, m an attenuated term respectively 
on the surface; the latter branching off from the former, Imt 
not by division of the central canal of the larger fibre, as will 
now be explained. 

Having macerated a large portion of this specimen in wate^ 
so as to rid the keratose skeleton of all sofi parts, the skeletS 
structure was placed between two pieces of glass, with suffi¬ 
cient water to fill up all the vacuities, in which condition it 
was examined under a low microscopic power, and the appa¬ 
rent branches found to be not divisions of tne large fib^, 
but addiiionB to their surfaces respectively, formA by the 
development of the hom-cells ” of the sarcotfe thus i^lied 
to them. 1 have already described and illustrated the 
cell ” and this mode of growth in Apfysin^k 
Darwindh (* Annals,’ 1872, vol. x. p. 107, pL vit. figs. 4 
and 5), and in the present instance they were oWerved to be 
in great plurality, attached to the outsit of the larger fibr^ 
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in all stages of development^ viz. from that of simple approxi¬ 
mation^ followed by a covering composed of several layers of 
kerasine, to that which afterwards became similarly extended 
into the usual laminated filament. 8o that it may fairly be 
assumed that the firat-foruied fibres of the skeletal structures 
throughout originated in this way. viz. from the horii-cells " 
attached to the object on which the specimori grew, i^ize of 
specimen about 3 in. high by 3 x 2 in. horizontally. 

Loc. Port Western. 

Oba. There is another specimen of this kind in which the 
skeleton appears to be more reticulate but formed after the 
same plan, viz. by hom-cells ” applied to the exterior of the 
main filaments, and, indeed, so might the skeletal fibres of 
Dendrilla roam at the commencement, although gathered 
together afterwards spirally from the root-like expansion into 
a common trunk; but they do not do so above this, for in the 
divisions of the hranchletSj when placed under the microscope, 
the latter may be aeon to arise from a budding-off of the central 
canal, although the subsequent thickness of the fibre appears 
to be added by layers of kcrasiue applied to the exterior, that 
is by the sarcode, as in Aplysina piaaaa* 

In Ajplyaina maaaa too the same kind of large nucleated 
epithelial cells of the surface, averaging 6-6000ihs in. in 
diameter, are to be found as in Dendrilla roaea &c., but 
acoompauied by much smaller granulifeious ones, about 2- 
fiOOOths in. in diameter, that appear to be endogenously 
derived from thorn, and which, in the blood-red species about 
to be described, viz. Aj^lyatna oruor, are seen to be the pigment- 
cells or bearers of the red colouring-matter of this B|)ecies, all 
of whichpresent themselves as coloured granules in the 
Usrge epi^elial cells. 

JUastly, the fibre of this species is alao traversed by a para¬ 
site in the form of a branched fungus, which gives it the 
impeatanee of Bowerbank's imaginary genus Auliakia. The 
fikunents, too, of this organism ai*e often fructiferous. 

Aplyaina nmua^ Carter. 

Jf/fyaim mamu, Oarter, * Annals/1876, vok xvlii. p. 220, pLxii. figs. 1 o 

aodj2. 

Growing over both valves of a large mussel in an incrusting 
form* Consistence soft. Colour, when iresh, coffee-brown.^ 
Surface presenting the usual soft fibro-reticulated structure, 
bere charged with a tew fine, foreign, aoerate spicules ana 
aapported on the ends of short, skmetal, keratose filaments, 
i^anged vertically, so as to raise the reticulated strooture 
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into monticttlar elevations or conuli; filaments respectively 
fixed to the shell by an expanded base and for the most part 
unbranched, that is ending by a ainffle point, which may or 
may not project beyond the dermis; presenting the usual 
aplysinoid structure, and the whole about 3*24ths in. long. 
Pore-areas in the interstices of the dermal reticulation. Vents 
not seen. Flesh densely charged with the parasitic cell which 
I have named ^^Palmella spongtarum ” (‘ Annals.’ 1878^ vol. ii. 
p. 165). Incrustation about 2-12th8 in. thick, diminishing 
towards the circumference. Diameter of parasitic cell 1-1^- 
6000th in. 

Loo. Port Phillip Ileads. 

Ols. This seems to me to be only a variety of my A. ncpvui 
(1. c.), in which the dermal sarcode is much less charged with 
foreign material than in A. nmvus. 

As it is almost entirely composed of the parasitic coll above 
mentioned, the soft structures of the body are almost as entirely 
obscured by it, which is the case also with one of the speci¬ 
mens of the calcareous s])onge called TetokoneUa prol\ftra^ 
to whose description I must refer the reader for a more 
detailed notice ot it Annals,’ 1886, vol. xviii. p. 147). 

Aplysina oruor. 

Massive, growing over the valve of a Pecten, supported on 
erect keratose filaments, based respectively on the shell and 
subdividing twice or thrice towards the surface into several 
short branches; covered by the usual soft fibre-reticulated 
dermis, which possesses an opaque blood^red colour. Colour 
produced by the presence of small oval, granuliferous cells^ 
about 2i-u000ths in. in their longest diameter, filling the 
triangular spaces left by the juxtaposition of large, circular, 
nucleated, flat, epithelial cells, about 6-60(Wth8 in. in dia¬ 
meter, which lorm a layer over the fibro-reticulated structure 
of the surface and from which the smaller pigmental cells are 
endogenously derived. Pores in the interstices of the dermal 
reticulation. Vents here and there. Internal stiucture con¬ 
sisting of fleshy sarcode supported on erect filaments of kera¬ 
tose fibre; filament expanded at tbe base, more or 
branched, as above stated, about half an inch long. Sixe of 
specimen about 2 in. square and ^ in. thick. 

Loo. Port Western. 

Oh. Thekeratose filaments of this specimen also are remark¬ 
able for the presence of a minute branched filamentous alga, 
composed of concatenated cells, which appears to have enterea 
by the base. 
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Fsendooeratida. 

Pseudoceratina tgpica^ n. sp. (dry), 

Flabelliform, circular, thick, stipitate; stem cylindrical, 
expanding into a circular compressed head above and into 
a root-like disk of attachment below. Consistence now, in 
the dried state, crisp and wiry, from the hardened state of the 
keratoso fibre. Colour clear amber-brown. Surface of 
dermal sarcode originally covered by a reticulated layer com¬ 
posed of white sand, being the originally soft, fleshy, reticu¬ 
lated structure charged with this material. Pores in the 
interstices of the reticulation. Vents scattered over the surface 
irregularly. Structure looking like that of the main fibre of 
a ^sammonematoua kcratoae ^cleton overrun by one of a 
Luffiaria ; the latter, which is much smaller in diameter than 
the former and represents the so-called ‘‘ secondary fibre,” 
interuniting the psammoniferous branches, and present gene¬ 
rally, to such a degree in tlie stem as to almost conceal the 
psammonematous part of the skeleton; hard, cylindrical, and, 
from desiccation, crisp now, presenting a transparent amber- 
colour, traversed continuously and uniformly by an opaque, 
white, homogeneous, cylindrical core, in short genuine Luffa^ 
rid fibre. Size of specimen:—^total length 9 in., of which 
the head is 64 high by TJx 1| in. horizontally; stem 3^ in. 
long by j in. in diameter in the middle, rather compressed, 
£oc. Port Western. 

Obs, This specimen is preeminently typical of the family 
Fseudoceratida, hence its designation. Nothing can be more 
marked or more distinct than the two kinds of fibre of which 
it is composed, viz. the Psammonematous and the Luifarid, 
each being genuine of its kind. 

Before leaving the order Oeratina it may be as well to 
allude again to the comparatively large, more or loss flat, circu¬ 
lar or oval, nucleated, epithelial cells, with sharply-defined cell- 
wall, which form a layer over the soft, fleshy, ubro-reticulated, 
dermal structure that especially characterizes the surface of 
the Avlgsincs. Such cells I described and illustrated in two 
Paenytragoua ” sponges from this place in 1871 (‘ Annals,’ 
vol. viu pp. 4 &C. pl« iy« figs. 6 and 14) ^ viz. Peroitus niger 
and Stelmia ospsra, pointing out that in the former they con¬ 
stitute a cortical layer ” ox several cells deep in which they 
ftre held together by a soft fibro-reticulated structure or 
sarco^ trama,” that extends more or less into the mouths, 
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of the larger osculee ’’ {}. e, p. 4); also that the aame kind of 
cells are arranged “ on the surface ” of StelUtta aapera “ in 
a tessellated manner ” in “ distinct cavities ” of the same kind 
of sarcodal trama or fibrillons structure as in Dercitua niger, 
while such cells were not only to be found on the suriW't, 
but also “ scattered throughout the sponge generally ” (pro¬ 
bably in connexion with the epithelial lining of the excretory 
canals), together with here and there a cell charged with 
black granules, also precisely like those of Dercitaa niger 
(ib. p. 7). Thus it was observed that the material of the dark 
pigment was seated in the “ granules ” themselves, that is 
little cellulsB, although not always making itself visible. 

Unfortunately a typographical error occurs here which 
causes the measurement of these cells to appear as “ l-170th 
of an incli ” in diameter, instead of l-750th or 8>6000tlis, 
which it ought to have beeu; thus they are a little larger than 
those of DendriUa rotea, which, according to my measuring, 
vaiy under 6-6000ths, as will more particularly appear here¬ 
after. 

Schulze alludes to a layer of these cells in Aplgaina arc- 
phoba under the term ectoderm ” (Zeitschrift t. wiss. Zoo- 
logie, Bd. xxz. p. 892), and Lendenfcld docs the same under 
the name of ‘‘ rlattenepithel ” in Dendrilla rotea {ib. Bd. 
xxzviii. p. 281, Taf. zii. fig. 19 Ec), while PoI^jaciT has 
given a representation of them in his Caootpongia vmeulifira. 
adding that they are not dissimilar to the renowned ana 
still debatable ^ Schleimzellen' of MoJlusca, as Dr. Fleming 
has drawn them, and thoroughly identical with the vesicular 
cells of many Desmacidonidse undescribed hitherto, l^t 
undoubtedly very well known to every smngoltwist who has 
had to deal with the representatives of the wmiiy mpcmgelidtej 
just mentioned” (*Challenger’ Beports, 1884, ETbbatozoa, 
p. 59 of separate copy). 

In some fragments of the soft, fibro-reticulated, dermal 
structure of a specimen of DendriUa rotea which had fallen 
off from the skeleton during maceration, the circular cavities 
alone occupied by some of these cells remained, even ato 
portions had been stained, dried, and mounted in balsam, so 
that it became perfectly evident that they had been imbedded 
in the fibre of the fibro-reticulated structure of the surface in 
diatinct compartments similarly to those above mentioned 
which exist in a similar tissue in Derdtue niger ; so that these 
epithelial cells do not always appear to be confined to a simple 
lamina. 

1 have already stated that their grannks in Derdtua 
niger bear the bUck-browp colouring-matter of this sponge, 
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and that in Aplysina cruor they appear outside the collS| 
from which thej^ seem to have l>oen endogenously derived, 
in the form of minute gi-anuliferous cellulaa about l-2-6000th3 
in* in diameter, still bearing the red colouring-matter of this 
species* Moreover, in some instances, where somewhat en¬ 
larged, they present a nucleus surrounded by minute granules, 
and in this condition, losing for a time their pigmental 
character, seem to pass gradumly into the largest form of the 
parents, the epithelial cells beside them; hence my allusion 
to these particulars where 1 have above stated that in Den-- 
drilla rosea the size of the cpitlielial cell varies under 
6-6000th8 of an inch.’* So that, by a repetition of this pro¬ 
cess, the epithelial cells and the pigmental granules are thus 
continually renewed. 

That one function of the epithelial cell is to produce the 
colouring-matter there can bo no doubt; neither can there be 
any doubt that it docs not always perform this function, for 
in Aplysina massa^ os above stateu, there is with the same 
kind of epithelial cell no colouring-matter at all. Again, it is 
not uncommon to find the upper and more exposed portions of 
a sponge black (where this is the colour), while the lower and 
more shaded ones are colourless, ex. gr. Spongia officinaltSy 
auett. (see ^ Annals ’ of 1882, vol. ix. p. 272)^ wherein also the 
black colour extends for a short distance into the external 
openings (oscules) of the large excretory canals. 

It therefore may be possible (for Nature has always 
an unlimited number ot resources) that they also possess 
the power of the Schleimzallen ’’ in MoUusca, as above 
noticed. 

In some sponges, as in Mr. Wilson’s Australian one, viz, 
Awinella airopurpurea^ already described Annals,’ 1885, 
vol. xvi. p. 369), such cells, baring the colouring-granules, 
are dispersed generally throughout the mass, where 1 have 
before suggested they may still be connected with the lining 
membrane of excretory canals, although they do not present 
the flattened form of those on the surface; while in Suberites 
Wilsonif the great carmine-coloured sponj^e of South Aus¬ 
tralia brought to my notice by Mr. Bracebndgo Wilson, after 
whom 1 have named it, the colouring-matter appears to to 
diffuse, since I have never been able to find it m granules 
(t. a. the cellulaa of larger cells). 

Lastly, I would observe that when the skin of an Aplysina 
and the like snonges is stript off the surface it is Ibuud to 
consist essentiafly of two layers, the outermost of which is 
composed of epithelial cells and their pigmental granules (if 
any) set in transparent sarcode, rendered more or less generally 
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cribnfomi by the |>resence of the “pores” (how far this 
Barcode may belong to the epithelial cells individually, and 
thus being agglomerated Msaess a general motoiy power like 
that of an Amoeba or Myxogaster (^thalium), 1 am not 
prepared to say),—and the innermost layer of a soft fibro-reti- 
culatcd structure, in which the fibre is composed of fibrillte in 
the form of elongated, linear, (?) muscnlai' cells. The pores are 
beat seen over me interstices of the fibro*reticulated layer, as 
the light then passes directly through them, when the reticu> 
lated fibro-framework of their structure again appeal's to bo 
composed of the “ transparent sarcode ” in which the epithelial 
cells are imbedded, rendered more or less opaque here and 
there by the presence of an epithelial cell or two, with other 
granular matter. 


[To be continued.) 


XXIX.—C/OfitnZfuttbns to the Study of the Littoral Fauna of 
the Anglo-Norman lalande {Jeraeg^ Quernaeyj Rerm^ and 
Sark). By Dr. 11. KosiILEE. 

[Plato XL] 

[Continued from p. 243.] 

JERSEY {continued), 

Cbuhtacea.. 

The class Crustacea is represented at Jersey by numerous 
individuals belonging to variousspecics. ItwastotheCrustacca, 
which interested me from various points of view, that I paid 
attention more particularly during roy visits to the Anglo- 
Norman islands. 1 shall speak bore only of the Decapods, 
Isopoda, and Amphipoda. The number of species that f can 
record amounts to 141 ^ and it is to be remarked that this is 
nearly the number indicated by Delage in the list given by 
him of the Crustacea of llosooff, namely 119. 

Deoapoda. 

Stenorhynohua phalangtum, Edw., and ienuiroatru, Boll, 
occur very commonly among the rocks. A third and more 
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interesting species, the existence of which was indicated to 
me by Mr. Sinel, is Stenorhynchua cegyptiusy Edw., which, 
so far as 1 know, has not hitherto been seen out of the Medi¬ 
terranean. This Stenorhynchua is only found about a small 
rock situated near the entrance of the port of St. Helier on 
the side of the Albert jetty, a rock which is uncovered only at 
spring-tides; moreover, it is not very abundant. Another 
^pe which is also very rare, namely Achcaua Cranchti^ Leach, 
is found frequently at the Havre des Pas, at the Crabibre. 

The three species of Inacliua described by Bell occur at 
Jersey, inaenua doraettenais^ Leach, and L dorynchua. 
Leach, are met yrith at various points of the southern coast of 
the island, but never in great abundance. Inachua leptockirua^ 
Leach, has been several times captured by Mr. Sinel with the 
dredge in St. Aubin’s Bay. Bell also regards it as a very 
rare species, Piaa Qihbati and ictrandony Leach, are common 
everywhere. The genus Ilyaa^ allied to the preceding, is 
represented by two species, rL coarctatua and araneusy Leach, 
which are met with but rarely in the products of dredgings ; 
they are found at a d^th of 6-10 fathoms off Qorey. This 
is also the case with Eurynome aaperay Leach, which, never 
quits a certain depth. 

The species of Aanthoy which are generally common enough 
on our coasts, are not very frequent at Jersey. Xantho 
floridoy Leach, is not so scarce as X nVufoaa, Edw. 

I will do no more than mention the following species, which 
arc distributed everywhere in profusion :—Pilumnua hirtcUuSy 
Leach, Cancer Bell,Leach, 

licach, arcuatuay Leach, C/arcinua mamasy Leach, and Pimu>- 
thereaptsumy Leach. Portunua corrugatuay Leacn, and depu- 
ratovy Leach, arc sometimes associated with them at La Motho 
and Lfi Roeque. P. marruoreua, Leach, has sometimes been 
found by Mr. Sinel; 1 have never met with it. Portunua 
holaainay Fab., and Portumnua vartegatuay Leach, are obtained 
only with the dredge. The latter is very rare, and I have 
never captured it. 

I may cite further Pirmela denticulatay Leach, of which I 
have collected some specimens at low water at Fort Elizabeth, 
and with the dredge in St. Aubin’s Bay: EbaUa Bryerii 
and PeHnaiUiiy lueach, whiesh are obtaineef oy the dredge in 
the same bay; and Vromia Bulgariay Edw., which does not 
live on the coast, but which the fishermen often bring up in the 
baskets (pots) employed in fishing for lobsters, and in which 
specimens of Inackua and Stenorhynchua and of ^rtunua 
corrugatua may also be collected. To conclude the enume¬ 
ration of the Brachyura I may note Porcellana platychelesy 
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Lam., and lormroetrie, Edw., as very common; Coryetee 
oassivelauntte^ Penn., which lives buried in somewhat muddy 
sand and is found abundantly at Elizabeth Castle, where 
it digs galleries side by side with the Solens; and, lastly, 
Thia poliiay Leach, which also lives in the sand and is toler¬ 
ably common at La Roeque. 

Of the Macmra 1 will first of all indicate Oehia deltura^ 
Leach, CaUianasea eubterranea. Leach, and Axiua atirhyn^ 
chua^ Leach, so as to continue tne enumeration of the species 
which dig galleries in the sand. I have found all three of 
them at La Koeque in muddy sand, in which they bury them¬ 
selves to a depth of several decimetres. The Oehia is not so 
common as the others. The Axiua also sometimes occurs 
under stones at the Grhvo d’Azette. 

1 shall cite Payarua Bernhardua^ Forb., only as a matter of 
form. Pagurua cuanenaia and Hyndmanni^ Thomps.^ and 
Eupagurua Prideauxii^ Leach, are frequently founa m St. 
Aul un’s Bay, but always with the dredge. 

Palinuri and Uontari abound, but their fishery is not very 
active. The genus Oalathea includes Q* aqucmifera^ Leach, 
a very common species, and G. airigoaa^ Fab., of which I 
have collected several fine specimens at La Kocoue* By 
dredging in St. Aubiu’s Bay I have obtained a third species, 
whicTi, in a former memoir, I referred with doubt to G. nam, 
Embl., pointing out the differences which distinguished it 
clearly jfrom that species. This Oalathea is G. AndrewaiL 
Korm.; moreover^ Mr. Sinel has informed me that he haa 
obtained by dredging a specimen of G. agreeing with the 
type described by Embleton. 

The group of the Caridina {Balicoquea) is well represented 
by Palcevnon a^illa^ Fab*, ana aerratue^ Fab., and by Oran* 
gon mlgaria^ Fab., faaciatuaj Kisso, hiaptnoauaf Weatw*, 
qpinoaua^ Hailst., and aculptua^ Boll, which live in the pools 
of water or in the midst of the Zoaierm f the last three species 
are rare. NtTka edulia. Bisso, is not very frequent; Panda* 
lua annulicornia^ Leach, never quits the deep water and may 
be collected by the dredge; Athanaa niteaoena^ Leach, is 
common "under stones. Uip^yte variana^ Leach, and viridia^ 
Edw., abound in the meadows ot Zoatera ; Uippolyte Oranchii^ 
Leach, is less abundant; 1 have collected some specimens 
with the dredge. 

L^tly, I will note Liamata aetioaudata^ Bisso, of which one 
specimen was collected by Mr. Sinei in one of those baskets 
which the fishermen employ in the lobsier^fishery. This 
species is regarded as peculiar to the Mediterranean. 

Ihe group of the Sebizopoda is represented by numerous 
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ezamples of Mysis chanuBleon, Thomps., a species which is 
exceeainglj abundant among plants. M. vulgaris. Thomps., 
accompanies it here sometimes; but this is especiall;^ pelagic, 
as is also the case with M. Oriffithatm, Bell. Themisto hrevi- 
nnnosuBy Goods., is sometimes associated with Mysis chamae- 
mn, but is not common. Mr. Sinel has also collected, with 
the preceding species, some rare examples of Cynthia Flm.~ 
ingiij Goods., and of Tltysanopoda Couohiiy Bell, species 
which for my own part I never mot with. 

The Stomatopoda are only represented by Squilla Desma- 
realii, Bisso, which the fishermen sometimes bring in from 
the oixsn sea. . 

Lastly, among the Cumacem I may cite Gastrosaeeus 
aanctuSy-Ben,, Sphino'S aerrata, Norm., and 8. triapinosa. 
Goods., which live among the Zoaterce, but are rare, and 
finally a small pelagic Cumacean, Cuma Edtoardaiiy Boll. 

Is(g>oda. 

The Tanaidina arc not very abundant at Jersey. Tanais 
vittatua, Lillj., Leptochelia Edieardatiy Kr5y., and Paratanaia 
forcipatusy Lillj., live among the Halichondria panicea and 
Cynthia which clothe the surface of the rocks; Anceuamaxd- 
hrisy Mont., and Praniza caruleoy Mont., are also found there. 
Poranthura coatatuy Spence Bate, and Apaeudea talpay Leach, 
are sometimes met with in similar situations. 

The true Isopoda are more generally distributed. Belong¬ 
ing to the group of the Idotea wo have I. triewpidatay Desm., 
very common among sea-weeds, sometimes pelagic; I. linearisy 
Liim., generally distributed, usually associated with the pre¬ 
ceding, but at certain points much more frequent, as, for 
example, at Elisabeth Castle; 1. acuminata. Loach, of which 
1 found a snecimen at St. Aubin; I. appendiculaUty Bisso, 
not vhtj abundant, which I have found at La Mothe; 
and, lastlj, I. emarginata, Fab., which is always pelagic 
and lives in the midst of floating sea-weeds. 

Amonj^ the Oniscide die best-known type is Lyia oeeanfoa, 
Fab., wmdi lives upon the rooks of the shore, f he indh 
vidnals are generally of very small size. Janira maoutoaa, 
Leaoh, is common under stones. Living among sponges and 
ben^h the tufts of Cynthia rustiea I have also met with 
Jonira of smaller dimensions and of which the infmioi 
antamm are comparatively much shorter than in the typica 
«r. maculosa. Uelage also indicates a Jdnita with ^or 
antennm at Boseoff. I do not think that we ought to ascril^ 
any importance to this character, for among tb^ Mnal 
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JanircB I find specimens whose antennse scarcely attain half 
the total length of the body, w^hile others have them noarly- 
as long as the body. Limnorta Uqnorum^ Ratlike, wdiich is 
found in floating pieces of wood, in which it hollows out 
galleries, is also placed among the Oniseidse: T have collected 
at Jersey several specimens associated with an Amphipod. 
which IS also xylt^hagous, namely Chelura terebranSj and 
with specimens of Tanaia vittatusy accidentally present in the 
wood. 

The family Sphmromidaa is represonted at Jersey by Sphes^ 
roma aerratumy Fab., which lives under stones, and A». P/’t- 
deaua^ia/tum, Lcacli, which is frequently found among Algm 
and Sponges; by Ot/tnodooe ptlosay Leacli, associated with 
the Sphoiromatay but not common; by Dpnainetie viridhy 
Leach, and Z). Moutaguty Leach, and ffma hidentatay Leach, 
moderately distributed throughout, very frequent in tlic 
empty shells of Balanu The species of these last two genera 
appear to adapt themselves with facility to different habitats; 
tliey occur sometimes in constantly wet gravels, sometimes 
upon rocks which are left bare every tide ; lastly, I have col* 
lected several specimens by Jielagic fishing. 

Finally, to conclude this enumeration of the Isopoda Erran- 
.tia, it remains for me to indicate Cirolana Oranchiiy Leach, 
ana Conihra cyUndraceay Mont., species which do not live on 
the coast, but which the fishermen occasionally bring in from 
the open attached to their apparatus. The specimens of 
Oomlera are not perfectly in agreement with the description 
of Spence Bate and Westwood, and appear to me to be iden¬ 
tical with those noted by Delage at Boscoff, which differ from 
the type specimens by the antenn®, by the natatorial appen¬ 
dages of tne sixth abdominal segment, and by red punotua* 
tions, the absence of which is specified by the English 
authors.’’ I possess Conilerw from Naples the characters of 
which agree absolutely with the description of the English 
authors, and from which the Jersey specimens differ by the 
following characters ;-*-Length of the iqjpendages of the last 
abdominal segment, length of the hairs borne by the fourth 
joint of the inferior anteunse, and lastly the presence upon the 
carapace of numerous small red spots. 

Among the parasitic Isopods I can only cite Bopiftm 
aquiUoTumy Iiat., and Aniloora mediterranmy Leach. 


Amphtpoda. 

The group Orchestiidm has furnished me with TdtUrua 
locuatayUeX.y common on all the sandy beaches, Orckeatia 
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mediterraneaj Costa, which Utos tinder stones, and 0. 

Lat, pretty frequent among the Algje. An allied tyi>o, 
Nioea Luhbockiana^ Spence Bate^ is met with pretty frequently 
under Algce. 

The numerous family of the Gammaridas includes, in the 
first place, some Montagues^ two species of which exist at 
Jersey, M. monomloidss anii marina^ Sp. Bate, the latter rather 
rare. They live in general under the tufts of Cynthia rus^ 
tica and sponges whicn clothe the rocks. In the same stations 
Anonyx ^dwardsh) Kroy., is found much more frequently. 
The specimens of this species present considerable differences 
in the length of tlio superior antenn®, which are sometimes 
shorter than, sometimes as long as the inferior antenn®; the 
flagellum presents analogous variations. Ampelisca Ouimardii, 
Krhy., is |)rctty often met with in pelagic fishing. 

To the group Atylid® belong :— Dexamine spinosa^ Leach, 
a 8f)ecics common under the stones among vegetation (I may 
remark that in small individuals the characteristic tooth pre¬ 
sented by the first joint of the superior antenn® generally uoes 
not exist), Atylus Swamvierdamii^ Sp. Bate, and bispinosus. 
Sp. Bate, Pherusa hicuspis^ Edw., P» facicola^ Leach, ana 
Iphimedta obesa^ Rathke, species which arc pretty common 
among vegetation, except A* biapinoum and P* bicuspis^ Which 
are scarcer. 

The gi*oup Leucothoina is well represented by Leucothol 
articulosat Leach, which is associated among plants with 
tlie preceding species. Aora graoilis^ Sp. Bate, also exists at 
Jersey ; but 1 nave found only a single specimen among tufts 
of Cynthia* 

The Gammarin® are veir generally distributed. I will 
first of all note a Oammarella^oi which I have found some 
sj^cixnens in the meadows of Zostera^ and which differs from 
V. brevicaudata^ to which it is nearly allied, by the length of 
its antenn®. I have already described this species unaer the 
name of longioornis. Then come Melita palmaia^ Loach, 
and Mera Leach, two species pretty common among 

vegetation.^ Eryikrasus erythnpnihalmusy Sp. Bate, 
mortis morinus^ Leach, and Q* locustay Fab., are very frequent 
in the same stations. Amathilla SabinL Leach, is scarcer. 
1 will further indicate Microdeuiopus gryllotalpa, Costa. 

The group Podocetin® is represent^ by numerous speci¬ 
mens of AmphiihtM littcrina^ Sp. Bate, and a few o{ A* gam- 
maroides* Sp. Bate, associate with the Oammari^ 
and by Acfccen, two species of which, P. capiUatus, ^thke, 
and Aloalus^ Sp. Bat^ occur commonly under the Oynthiw, 
Sipnonoccstes typicus^ Kr5y.,ia met with soimetimea among the 



Alg«i in the neietihonrhood of Elizabeth Castle. I will 
mention further Vhtlura ierdtrantf which is aasooiatad with 
Limnoria. 

The Lasmodipoda are represented by ProUUa phuma^ Sp. 
Bate, and CapreUa linearu, Edw., two species rery common 
among plants. 

^ I must, lastly, cite, to complete the enumeration of the 
higher Crustacea, NebcUia Oeoffroyiiy Edw., common under 
stones which lie upon mud rich in organic detritus. 

Insecta. 

The number of marine insects at present known is very 
restricted. We hardly know more than marinua and 

Mohinit^ Mierolymma brevipenne, and Oehihehim Lejolisii, 
which live on our coasts and really merit the name of marine 
insects. To thc8«5 Oolcoptera we must add the Uemipteron, 
^pophilua Bonnaireiy Sign., which was discovered only in 
1879 at the island of R<S. It is an extremely rare species, 
and does not seem to have been met with <^ain since that 
time; neveitheless there is a specimen in the British Museum 
bearing ^‘Cornwall” as an indication of origin. 1 have been 
fortunate enough to iind JEpophxhu at tfersey, and I col¬ 
lected several examples of it, which have enablim mo to study 
this interesting animal with care, and to rectify the incorrect 
interpretation which Signoret had given of the external genital 
organs. Moreover 1 have found trie larva of this interesting 
Hemipteron, not in Jersey but in the caves of Gouliot, in the 
Isle of Sark. 

In November 1885, Mr. Sinel also found in Jersey this 
same larva of ^pophihuy of which he has sent me some 
specimens. 

^pophiluB Bonnairei (FI. XI. figs. 6, 7) is 8 millim. in 
length, its breadth is 1*5 millim.; it colour is a rusty yellowish 
brown. The body, especially the abdomen, is covered with 
very fine and silky little hairs. According to Signorrt the 
external genital organs are situated above the airmen in the 
female and benratli it in the male. Now 1 easily convinced 
myself that this naturalist had mistaken the male for the 
female and vice vend ; in fact, 1 was able ^ily to recognize 
the presence of eggs in the individuaU which ne regards as 
males. Moreover, the mere inspection of the genitm arma¬ 
tures enables one to recognize the sexes, for they correspond 
well with the classical description of the copulatory organs in 
the Hemiptera. 1 bad not at my disposal a sufficient number 
of specimens to enable me to study the organs of copulation 
in detail, but the hgures which 1 give of these organa in the 
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an4 femiJe ar6| 1 tbiaki safficient to give an idea of 
iliem (figs* 4 and 7). 

Bonnmrei occure under strongly adherent stones 
situated at some depth among the gravels; it seems to remain 
there motionless, only to run with great rapidity as soon as 
the block which covers it is raised. I have fonnd it in St. 
Clement’s Bay, tehind La Mothe, at points which are left 
bare every tide; it is associated with hidantata^ Gam^ 
marus marinus^ Phmcohsoma elongatmtiy TerabeUaconohihga^ 
GirratufuB Latnarckit, Nereis cultriferuj &c. 

JEpus Bobinitj Lab., also lives at the same station: during 
my first sojourn in Jersey I did not observe this beetle, but I 
found some aj)ecimeu8 of it in 1885. 

As to the larva of jEpophilua^ it is a littlo smaller and 
more fluttciiod than the perfect insect (fig. 2). It differs from 
the latter, in the first place, by the absence of genital organs 
and of elytra, and furtner by some peculiarities m the form of 
the rostrum and of the feet (figs. 6, 8, and 9b 

In 1884 the existence of Ochthefnus Leach, at the 

Corbi^res, was indicated; it lives, with its larva, in the pools 
which are formed at low water near the bank. I looked for 
tliU insect in 1885, and likewise met with it. 

There is nothing astonishing in seeing insects such as 
^}>usand JEpophibia living in regions of the coast which are 
uncovered at every tide. We know, in fact, that insects, even 
aerial insects, are able to resist a submersion lasting for 
several hours, or even one or two days^ as appears from the 
interesting experiments of Plateau. Under tliese conditions 
the animal falls into a state of ap{)arent death, but becomes re¬ 
animated when brought again into the open air, providing the 
duration of the submersion has not exceeded a certain limit. 

But a thing that greatly surprised me was to find specimens 
of JHiHwhilaB in the caves of Gouliot, in Sark^ in the cave of 
the lubularians, that is to say in a place which is only un¬ 
covered at the highest spring-tides. Now, if in the ordinary 
tides of the syzygies tlie sea retires safficiently to lay bare the 
upper part of the oaves, during the whole interval which 
sej^ates two successive spring-tides the cave is absolutely 
full of water. We must therefore assume either that 
jphilm is able to live for sevoral days together without being 
obliged to renew the provision of air which it retains in its 
tracheal system^ or that it quits the caves to take shelter in a 
spot which is more frequently uncovered, and only reenters 
tiuem at the time of the spring-^tides; this latter hypothesis is 
hardly sustainable. 

Ann. <0 N Hist. Ser. 5. Vol xviii. 
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Among the other groups of Arthropods I may cite i^cno- 
gtmnm littorale^ Striim, and Ammoihea tongipes, Hodge, 
'which are pretty common on the coast of Jersey among Algas. 

I will also indicate a small mite, which is associated with 
Mpu$ and ^pophilru^ and is perhaps a Halacarus. 


QUEENSEY. 

The island of Guernsey, situated to the north-west of 
Jersey, has the form of a right-angled triangle, of which the 
two sides of the right angle, corresponding to the eastern and 
Bonthern coasts, are about 7 miles long, while the hypotenuse, 
which runs in a direction from south-west to north-east, is 
rather more tlian 9 miles in length. The east coast, the two 
extremities of which are St. Martin’s Point in the south and 
Foi-t Doyle in the north, is slightly excavated, and nearly in 
its middle is situated the capital of the island, St. Pierre-du- 
Port. 

The geological constitution of the island of Querns^ is veiy 
different from that of Jersey. The lyenite, which in Jersey 
formed exposures of great extent, and which made its appear¬ 
ance at almost all points of the coast (except at the north-east 
and in St. Aubin’s Bay), does not appear in Guernsey except 
in the northern region of the island, and is replaced in the 
south and south-east by gneisses associated with qnartziferons 
porphyries, and by porphyrites, pegmatite, and some phyllades. 
Syenite appears especially in the north-eastern and western 
portions of the coast, and gives pla(% in the north to consid^- 
able exposures of granite and diorite; important’quarries 
are worhed near St. Sampson and in the neighbourhood of 
L’Ancresse Bay. 

It is to be remarked that in the rogions where the coast is 
lowest, that is to say throughout nearly the whole wwtem 
coast and the north-eastern half of the east coast as far as St. 
Pierre, we meet with diorite and syenite; but as soon as 
coast bemns to rise, that is to my on quitting St. Pierre, 
we see the gneisses and porphyries make their appearance 
and continue throughout the southern half of the east coast 
and the whole extent of the south coast of the islahd. 

The part of the cocst situated bet'ween St. Pierre and Fort 
Doyle is low, and the sea in retiring lays bare shores of con¬ 
siderable extent, interspersed with rooks. It is in this portion 
of the coast that is sitnated the port of St. Sampson, a small 
village of fishermen, connected wil^ St. Pierte by a steam 
tramway; then, fhrther to the north, the port of Bordeaux. 
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Between St. Pierre and St. Sampson the coast forms a very 
extensive but not deep bay, called JSelgrave Bay. This bay, 
occupied partly by Zoatenp and partly hr rocks clotlied with 
sea-weeds, presents a tolerably varied fauna. The Zoaterm 

5 :ive shelter to some sponges (LeucoaoUnta hotrylloidea and 
aod{ctyafii(x>rum)y^mdA[ Crustacea [Myaia^ Themiato. Qaatro^ 
aacem)^ Planarise, compound Ascldia, and a few Nudibranchs 
{Doris tuberculata^ Eotia papiVma). Under the rocks live 
some interesting species of sponges {Halichondria incruatana^ 
Oplitospongia piwilhitay laodictya cinerea, Hymeniactdon 
mammeata) and rolychaata. In Belgrave Bay I have also 
found at the limit of the lowest tides fine specimens of a Lap- 
toclinum^ the veiy thick corms of which are of a brilliant 
red colour, and which I refer to L. Lacazif\ Giard. 

Towards Bordeaux and over the whole portion which 
extends between that little port and the Homptol rock (below 
Fort Boyle) the coast is exceedingly interesting to explore, 
and it presents a fauna of great variety although in a rather 
restricted space. Certain regions are occupied by Zoaterca 
which shelter their usual fauna; other points present small 
sandy beaches traversed by rivulets, m which arc found 
Sagartia hellia and parasitica and Bvnodea gemmacm. Lastly, 
under the rocks and under stones inemsted with calcare¬ 


ous Algm there live a number of not very common species. 
Sea-Urchins, Comaiulm^ Ophiurans, and Asteriaa gtadalia 
are abundant there. I have found several specimens of MoU 
aula aocialia^ Cynthia aulcaiuluj Aaeididla acabra^ Clavdina 
lepadijbrmia^ Chmtopterua QuatrefageaiL Edwardsia calli^ 
morpha^ Caryophyllia Smitkii^ and several calcareous 
sponges —Orantia enaata^ Sycon teaaellatum^ Leucoaolcnia 
laounosa^ &c. This region of the coast, which extends to the 
north of Bordeaux, is certainly tlie one the exploration of 
which was most profitable to me. 

The west coast of the island is likewise but little inclined; 
it is broken by several irregular bays, presenting at low water 
beaches of considerable extent sprinkled with rocks, which are 
not so high in the northern region, where they are composed 
of diortte, as in the south, where the diorite gives place to 
syenite. Among these beys the most important are L’An^ 
crease Bay. whiw looks towards the north, then the Grand 
Havre, ana the bays of Pecijoerihs, Oobo, Vaaon, and Perellei 
turned towards the north-west; it is beyond Oobo Bay that 
the syenite appears. Finally, Roequaine Bay, the longest| 
which looks to the west, terminates this series of small ^fs: 
it extends from La Bde tower, opposite to which is the island 
of lihon, to which one ow go dryshod at low water, to 
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Pleinmont Point, which forms the south-western extremity 
of the island of Guernsey. I have explored this coast througn 
nearly its whole extent except the little bays of Perelle and 
Pecaueribs. 

L’Ancrcsse Bay is very poor, only presenting naked rocks, 
upon which is found Actinia equina^ var. fragacea. It pos¬ 
sesses no interest. 


The Grand Havre is an interesting station as regards its 
fauna. The Algee which cover the stones harbour many of 
the lower Crustacea {Idotea tricuapidafa and L appendiculata^ 
Atylm SvjammerdamiL Podocerua falcatua, Anonyx 
wardaii)^ together with Oalaihca aquamiferay Athanaa niteacenSy 
Stenorhynchva phalangiumy Xantho foriday &c. Among the 
PolychfiBta 1 found especially PhyUodoce lamelloaay Eulalia 
clamgera^ Olycera capitaiay Eteone longoy Siphonoatomnm 
uncinatumy Aaoiaia moducta and Cynthia aulcatula are 
common. 'I'he rocks are clothed with tufts of Cvnthia ruaticay 
under which the worms and Crustacea live, The sponges are 
tolerably varied— Tethya hncuriumy DictyocylindriLa ramosuay 
Ualtchondria incrvatanSy &c. 

Cobo and Vazon Bays appear to me to be rather poor. 
The sand which occupies the bottom of them only contains a 
few not very interesting Annelidas, and the rocks are covered 
with very common sponges {at least so far as I have dctor- 
minod them). At Cobo I found a specimen of Ohalinacervi- 
cornia ; but it had been thrown up by the sea. At Vazon 
Bay Pholas dactylua is pretty common. In this bay are found 
the remains of a submerged forest, from which the inhabitants 
formerly obtained a considerable quantity of combustible 
material; in the country they give the name of corhan to 
these submerged remains. 

The neigh^urhood of the island of Libou and Boequaine 
Bay, on the other hand, present a tolerably rich fauna* The 
pliysiognomy of this region, both as regards the configuradon 
of the coast and the aspect of the rooks at low water and as 
regards the fauna, is absolutely identical with that of the 
southern region of Jersey, for example at the Grbve d^Azette. 
The sea forms numerous pools, or which the bottoois are 
carpeted with Zoaterwy and the rocks are covered with Algce^ 
among which swarm Crustacea, small Polychieta, and Com- 

S ound Ascidia. Borne species which are scarce or wanting in 
ersey are met with at this station; thc) Oomatulcay for 
ample, are very common there, as also Glycera Ccqcfitata. 1 
have also found some examples of Cucumarin peHtaotea and 
one of O.frondoaa* 

Btarting from Pleinmont the coast rises rather suddenly and 
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soon presents perpendicular rocks, forming vertical cliffs 
overhanging the abyss and attaining a great height. Through¬ 
out its wliole length to the Pointc St. Martin the south coast 
of Guernsey presents a series of picturesque bays and inden¬ 
tations separated by bold promontories. The perpendicular 
rocks forming these, l>eing constantly beaten by the waves, 
are hollowed into numerous caves ; gradually worn awav At 
their base, they fall down in different parts and leave the deep 
indentations which irregularly cut into the coast. Thus on 
quitting Pleinmont Point and travelling eastwards we succes¬ 
sively come upon the bays of the Creux-Mahid, Bon-Repos, 
La Moye, Petit-Bot, Icart, and Moulin-Huet, all places cele¬ 
brated as very remarkable sites. 

I have visited nearly all these bays at low water, and niosl 
of them had only to offer me nakea rocks and an extremely 
poor fauna. The Moulin-Huet Bay alone forms an exception. 
The head of this little gulf presents rocks of pegmatite cut 
into sharp points and covered with Algos, 8|)onges, and Ac¬ 
tinias, the whole somewhat reminding one of the fauna of the 
caves of Gouliot, in Sark, although much less rich than in the 
latter station. Cynthia ruaiica^ lialichondria panic^a^ and 
Uymmtacidon mammeata are highly developed, and arc asso¬ 
ciated with Cynthia sahatula^ Molgula aocialia^ Leucosolenia 
lacunofta^ Orantia compresaa and O, enaatay and Syoon ctVia- 
tum and S. teaaellatum. Actinia equina is represented by 
numerous varieties; some examples of Sagartia aphyrodeta^ 
Gosse, are also met with. 

On passing the Pointc St. Martin the coast, which runs 
thence northward, is seen to become somewhat lower, although 
still remaining considerably eldvated, except at the level of 
Fermain Bay* It falls rather suddenly at a shott distance 
from the ietty whicli bounds the port of St. Pierre on the 
south. The fauna of Fermain Bay is rather poor; I mot 
with hardly anything there except a few specimens of Caryo^ 
phyllia Smithit^ Stokes. 

SPONaES." 

The Sponge-fauna is particularly rich on the coast of 
Guernsey. Besides Syoon oiliaCum. which is common every¬ 
where, I found at Monlin-Huet, at I^rdeaux, and at Belgrave 
Bay specimens of S* teaaeUa^m, Bow., a sponge which, 
according to Bowerbank, occurs only at the caves of Gouliot* 
Orantia compresaa and O. enaata are also common at Boxw 
deaux, where they are asa^lated with Leucosolenia heunoaa, 
Leucosolenia hotrylloidcs is common in all the meadows of 
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Zoeterm, I found at Guernsey all the sponges which I have 
indicated at Jersey, besides some forme, such as OpUtoapangia 
papilhtay Bow. (Belgravc Bay), Chalina cervicornisj Bow. 
(Coho Bay), and laodictya denaa^ L injundihuliformia^ and 
Polymastia mammillaris^ Bow., which 1 met with in the 
produce of dredgings brought in by a fisherman. 

CcBLENTEBATA. 

The Actinin are more numerous and more interesting at 
Guernsey than at Jersey. Actinia equina and A. mesembry- 
anthemumy which are pretty common in the bays of the 
western coast, are less abundant in the north, and ^ve place 
fo less common types, such as Aiptasia Couchtiy Gosse, 
which is found in abundance on days of spring-tide from 
St. Pierre to Fort Doyle. This species, so common in 
Guernsey, seems not to be very widely distributed; it is 
scarcely known except u^n a few points of the coast of 
England (Falmouth). Tealia crassicornisy which is very 
abundant to the north of Bordeaux, attains a remarkable size, 
and is associated with Sagartia bellis. S. troglodyfesy 8^ para» 
siticuy and lastly 8, sphyrodeta] tne last-named, like the 
Aiptasia, is only observed in stations which are uncovered 
only at spring-tides. A variety of Actinia eqaina, A. 
fragacea, is extremely common in the bay of L’Ancresse 
and Mouliu'-Huet. From Bordeaux I have also procured 
fine specimens of Edwardsia callimarpha. Lastly, Caryo* 
phyUia Smithii seems to be pretty common at Bordeaux and 
m Fermain Bay. 

The Luoemarios which I fouu 1 at Herm I have never met 
with in Guernsey. 


Ecbixodebhata. 

These are much more abundant in Guernsey than in 
Jersey. The Common Sea-Urchin {^Strongyloeentroiuslmdus), 
which is rare at Jersey, where it is never captured but with 
the dredge, is very abundant at Bordeaux, where it occurs in 
company with Ophioihrix ^agtUsy Ophiocoma neglectay Aste^ 
riaous verruculatus, Astmas gladaliSy and Ant^on rosaceus* 
At the same station I have met with some specimens of 
CribreUa oculata and Askrias rubens, Ouinmaria pmtacUsy 
Gum.^ also appears to be abundant to the north of Bordeaux; 
with It 1 have found two specimens of Cmmaria frandosa, 
Mttll. The Bynaptos are veiy common aid are found all round 
the island. On the west coast the Echinoderm fauna is less 
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varied. The OomatuUs are pretty generally distributed in 
Boc(|^uaine Bay, where they are accompanied by AsUrias 
glacmlis^ Ophiothrix fragilis^ and Asierisous. Cacumaria 
psntactes and (7. Jronaosa also exist in Boequaine Bay; but 
1 have only found the Sca-Urchins in the north of the island. 

One day I met with a small Echinocardium cordatum^ Penn., 
in the neighbourhood of the Port, close to the Chateau Uomet; 
it is the only specimen of the species that 1 have found at the 
English islands. Lastly, in the pi'oduce of a dredging I 
observed fragments of Luidia fragilissima^ Forbes. This 
interesting species seems to be tolerably abundant in the 
neighbourhood of Guernsey. A person who collects Actinias 
for the English aquaria showed me an entire specimen, which 
was found one day to the north of Bordeaux at low water. 
The fact deserves to be recorded, as the Luidia appears to 
bo a ratlior rai*e form. 


Vermes. 

A list of the Vermes of Guernsey was published in 1866 by 
Ray Lankeater in the Ann. & Mag. Nat. Hist. (vol. xvii. p. 388). 
1 have found thegreater partof the species indicated by that natu¬ 
ralist, at least of the Polychmta, but I have captured a certain 
number of forms which he does not record. Of the Turbel- 
larians I have only met with a few species, which, moreover, 
also live at Jersey. I will indicate;— Leptaplana tremellaris^ 
common everywhere; Prosthecerceus vittatus^ which lives in 
the Zoatara-meadows (Belgrave Bay\ Lihou; the Guernsey 
specimens are larger tlian those of Jersey); Prooeros argus^ 
Quatrof. (Grand Havre); Polycelis losmgaius (Roeqaaine Bay); 
and Euryhp^ cornuta (Bordeaux, Grand Havre)* Lineus 
longissimus is very common at Bordeaux; it is also met with 
at Gobo, at Lihou, and near the Port, under stones* Nemertes 
gracilis and Tetrastemma candidum also are not rare. The 
three Jersey species of Valencia are found in the mud covered 
with Zosiercs, where they are associated with Marphyscs and 
Clymenians. 

The Polychffita are veiy abundant. The Amphinomians 
are repesented by PofynoS squamata^ P. oirrata^ and Sthsne^ 
lais Edwatdsii^ common at Bordeaiuti Grand Havre^ and 
Boequaine Bay* Lankester also cites ZfarmotAo^ sarmensie^ 
which 1 have not met with; as to if. Malmgrenif Lank.| 
which, as is known, lives as a commensal in tlic tubes of the 
ChoBtcpleri^ 1 have found it also in Guernsey in the tubes of 
Ohmtopten from the port of St. Pierre. 

Among the Eunicums I may cite:— Euniee Uarassi^ abun- 
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dant everywhere; Marphyaa sanguinoa^ from the maddj sands 
of Bordeaux and Kocquaine Bay; Btaurooephalua ruhro^ 
vittatua^ Gr., found at Bordeaux under pebbles mcrusted with 
calcareous Algm; Lumhriconereia contoria and L, humilia and 
Lyaidice ninetta. species which are also common in Jersejr* 
Among the Nephthydians:— Nephthya Homhergi axi(iN<, hngi^ 
aetoaay the latter also living on the coast, and of which I found 
a specimen at Grand Havre. Among the Chlormmians 
Biphonoatomum uncinatum^ which is tolerably common, and 
Cklorama Dujardini^ Quatref*^ which occurs at Bordeaux in 
company witK the Sea«Urchins. ^onia foUacea is sometimes 
met with in Rocquaine Bay. 

1 cite, only as a matter of form :— Cirratulua LamarchiL 
Nereta cultrifora and N. JDumeniu^ Arabia Cuvierif and 
Arenicola piacatorum and A» ecaudatOu 

The rhyllodocians are represented by Phyllodoce laminoaa^ 
which is rather less common than Eulaha clavigera^ and Eteone 
longa, I have found these three species at nearly all the 
points that I have explored. Glycera capitata is exceedingly 
common; lapidum is sometimes associated with it. 

Among the Syllidians I will cite i--^ 8 yUia amtea and 84 
divaricata, and Orubea faaifera^ besides a number of small 
species identical with those of Jersey and which have not been 
determined. 

Two species of ChcBtopterua live in Guernsey, namely 
Chmtopterua Valencinii^ Quatref., and Quatrejageaii^ 
Jouid. The former is very common in the port of St. Pierre 
Itself, in the portion included between the old port and the 
jetty which bounds the new port on the north* This species, 
which possesses a U-shapea tube, is identical with tW of 
Herm. Kay Lankester, who does not indicate Ohmto]^m 
at Guernsey, calls the animal from Herm C* pergamentadeua^ 
Cuv. It is not easy to detennine whether (7. pergamentaceua 
and (7. Valencinii are two identical forms; but tlie specimens 
from the port of St. Pierre and those of Herm present all the 
characters of <7. Valencinii indicated by Quatrefages. The 
anterior region presents sometimes eleven, sometimes twelve 
segments. In tne tube of this Ohmtoptarua^^ in half the speci* 
mens, HarmothoU Malmgrmi H\^es as a commensal; one never 
finds more than a single specimen at a time. 

The second Guernsey sj^cies of Chostopterua which I have 
found at Bordeaux is identical with that indicated at Jersey^ 
(7. Quedrefageaii^ the differential characters of which have 
been clearly established by Jburdain. Its tube is never bent 
into a U, but it is simply attached to the lower surface of a 
stone; it resembles a large Terebellan tnbe^ Its structure is 
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the game aa that of the tube of 0. Valencinii^ but it is much 
thinner. The animal is smaller than in the latter species, and 
the anterior region of its body presents only nine segments. 

Clymene lumbricotdea accompanies the Marphyam in the 
muddy sands. At Bordeaux 1 found Petaloprootus terricola 
enclosed in a tube with very thick walls, formed of aggluti- 
Bated fine sand, and fixed to the lower surface of stones. 

The fauna ot the Tcrebcllians and Serpulians differs little 
from that of Jersey. Terehella conchilega and 7*. nebulo^ia are 
common at Bordeaux, at the Grand Havre, and on the 
western coast of the island, where 7. prudena is also met 
w’ith. North of Bordeaux I have also found a specimen, 
unfortunately in very bad condition, of a Terabdla. which I 
refer to 7. Montagui^ Qnatref. (7. cirrata^ Mont.L indicated by 
Lank ester at Gueinsey. Protula protenaa is also common in 
Roequaine Bay. Sahella arenilega and 8. verticiUata are 
oomnmn; 8* pavontna is rather rare, and I have met with 
only two specimens of it at the Grand Havre. With Spfrorhfs 
eommuma and Vermilia conigera and triciLHpia I may cite 
further Serpula faacicularisy which is abundant at Bordeaux. 

As at Jersey, the Gephyrians are represented by Phaacolo^ 
aofna elongatum and P. margaritaceum. 

Ascidia. 

The fauna of the simple Ascidia seems to be rather less 
developed at Guernsey^ than at Jersey. At Guernsey I have 
not found Cmthta granulata^ Aacidiella aaperaa^ Molgula 
roacovita^ ana Ctenicdla Lanceplaini of Jersey. The other 
Ascidia are those of Jersey. Molgula aocialia^ Aid., is pretty 
common at Bordeaux; I have also found it at Mouiin**Huet, 
but alw^s of small size in the latter locality, 

The Uompound Ascidia, which are not common at Bor- 
deaux and in the north of the island, ai'e more abundant at 
Libou and in Boequaine Bay, where the genera Amaroucium^ 
Fraaarium^ MorcmlUum^ Lep^cUnum^ Botryllus. and BotryU 
loiaea are represented by varied species. I will also record 
L^oclinum Lacaaii^ which 1 have indicated above in 
Bdgrave Bily* 

CaufiTACfiA. 

A certain number of speoies captured at Jersey I have not 
met with at Guernsey, such os x^^Stanorkynchua oagmtiua^ Por- 
tmua puaillua, Thia Oalodhaa atrigoaa^ Inomua doraett^^ 
antdaf Orangon aculptua^ 0. biapinoaua, (7, tritpinaaua^ Myaia 
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Oriffithsicf^ and all the types which I captured with the dredge 
at Jersey, Certain forms of Decapods, such as Piriimla den* 
ticulata^ Xantho fiorida^ and X, rivvhaa^ are common at 
Guernsey. But in general the fauna of the higher Crustacea 
is not very rich, especially in the nortli of the island. Scyh 
larua arctusj is frequently brought in by the fisher¬ 

men, who dredge it off the island. 

As regards the Isopodaand Amphipoda, they are absolutely 
identical with those of Jersey. Certain species, such as 
Paranthura Costana^ Apseudes talpn^ Tanats viltatuSj and 
LeptocheUa Edwardau^ are commoner at the Grand Havre and 
in Belgrave and Boequaine Bays than at Jersey. 

. Mollusca. 

A considerable number of species recorded by M. Duprey 
at Jersey have not been met with by me at Guernsey. But 
the results obtained by a few weeks of researches must not be 
compaicd with those obtained by M. Duprey by a long inves* 
tigation. In the list of animals which concluoes this memoir 
I have indicated some species which he did not find at Jersey 
and which I have met with in Guernsey in the north of the 
island. 

As in Jersey, the Nudibranchs are represented by Dorts 
Jlammeaj Aid., />. tuherculata^ A. & H., D. Johnstoniy A. & 
H., Eolis Cuviertj Lam., Triopa clavtgsr^ Mttll., and Pleuro^ 
hranchua memhranaoetka^ Mont., species which are ail common 
enough in the Zo^^ra-meadows. 


In the north of the island of Guernsey there are two pools 
of brackish water, one situated near the church of Val^ in a 
private property, the other to the west of the Grand Havre^ 
near the road which skirts the west side of that bay and leads 
towards the Pointe Bousse. Near St. Sampson, in the neigh* 
bourhood of the old castle of Yale, there is also a small stream 
of brackish water, in which we find only Paloamon vartana^ 
Leach. But the fauna of the two pools is more ivtteresting. 

The pool at Yale is in free commtinication with the aea| 
which is able to enter it at all tides. The species which 
ordinarily live in fresh water are not numerous; they are 
lidrvsB of Ohironomm and some Piatdia. The marine types 
are represented by Myais chamwleon^ Idotsa trig^^kta^ 
MeUta palmata^ Corephium hngioorns^ Xiat.| Uammarus 
heuata and O. mannus, Bphmroma serratum, and JStsaoa 
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lahioaa* Pahmm mriana and Philhydrua mariiimm^ SoHeri 
arc very abundant. Near the bank freshwater plants, Hcirpi 
and rushes, arc very vigorous, and accommodate themselves 
ve^ well to an existence in the brackish water. 

The pool situated to the west of the Grand Havre is less 
extensive than the preceding; the sea-water penetrates into 
it by infiltration. 1 have found numerous larv» of Diptera 
belonging to at least four different species, as well as the 
larvffi of a Ilemiptcron belonging to the genua Corixa^ asso¬ 
ciated with Philhydrua* Melitapalmata and Jivra Nordnuinni 
are very abundant, as well as Ctammari* In the mud which 
occurs near the margins 1 have found several specimens of 
Nereia falsa^ QuatreL 


[To be continued.] 


XXX.— Koteafrom the 8u Andrewa Marine Laboratory lender 
the Fishery Board for Bcotland)* —No. VI. On the very 
young Cod and other Food^Fiahea* By Prof. McIntosh, 
M.D., LL.D., F.ll S., &c.^ 

It is about twenty years fviz. 20th May, 1866) since Prof. 
G*0. Sara found the larval cod 6-7 railhm.t in length on the 
surface of a sea teeming with ova off Loffoden; yet up to this 
time there is no account of a connected series between 
the larval fish as it issues from the ovum and the larger forms 
mentioned by Sara and other authors. It is true Bars gives 
various Ibks in the chain:—^Thus, on the 12th June, 1866, 
be again observed the young cod at the surface, the lar^t 
reaching 24 millim. in length, and he considers they had 
attained this size in the interval (three weeks). Their 
bryonic fin-fold has now become divided into first and second 
dorsals, and a small barbel is present. On the 5th July he 
procured others an inch and a half in length under Medusa). His 
observations Verecontinued in the following year, for on the 3rd 
August he met with young cod two inches and upwards, and 
on the 28rd of the same month nearly three inches in length. 
In the beginning of October again they were upwards of four 

a Oommuidoated by the Author, having bean read at the Birmingham 
Meefing of the BritUa Associatioa (Biolo^oal Seotioii), Sept 1886. 
t Tmi is larger than reoently-hatohed cod in this country. 
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inches long. In November of the following year he caught 
some about six inches long, and larger forms in l^ccmber. In 
the early part of the next year (probably the end of February) 
the young cod had reached a foot in length. He therefore con¬ 
cluded that he had a fairly connected series under review, and 
accordingly summarizes as follows:—When the young cod 
are hatched in April and May the yolk-sac keeps them floating 
on the surface of the water, tossed about by wind and waves. 
After absorption of the yolk-sac tliey begin to lead a more 
independent life, though not strong enough to resist the 
currents. Towards the end of summer they are about an inch 
in length and come nearer the shore, in company with 
Medusm or in the lines of floating sea-weeds. Tliey, as a 
rule, keep near the bottom. Those seen towards the end of 
February alx)Ut a foot in length are thus a year old. Finally, 
as they get older they go out to sea. 

It is remarkable that no zoologist has repeated these inter* 
esting and valuable observations. The orotacles are^ how¬ 
ever, considerable, the chief being the difficulty of finding the 
fishes on the same or neighbouring ground at the various 
stages, or proving the continuity in age of the respective 
groups on diflcrent grounds: ana, secondly, the absence of 
due appliances in ships ana boats in this country* How¬ 
ever, thanks mainly to the enlightened exertions of Lord 
Dalhousicil we shall by-and-by be in a position to afibrd 
further information on this and other food-&hes. 

In the trailing experiments of 1884 the young cod were 
found in vast numbers near the surface of the sea on the great 
banks frequented by the adult fishes, such as Smith Bank, off 
the coast of Caithness, and the rich ground south-east of the 
Island of May. These little cod (a few millim. in length) are 
easily recognized by the peculiar arrangement of the black 
pigment-specks^; indeed there is no larval fish known to 
me which at present can be confounded with them. This 
statement, however, is not of much moment, since it must be 
stated that no larval fish with which we are at present ac¬ 
quainted can be confounded with another, so deflimte are the 
^aracters of the piraent and other partu after a brief period 
of freedom. On the east coast of Scotland the young cod 
escape from the ova during the month of April, sometimes a 
little earlier, sometimes a little later, according to the nature 
of the winter. In the laboratoiy they could seldom be kept 

e Tbefte are well seen when the figbes sie plsosd in isa-water in a 
white porcelain veesel, and thqr have been osiemUy drawn hy Hr. E. £. 
Prinoe. 
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alive longer than a month, when they attained the length of 
about 5 or 6 milliro., though it is probable growth is some* 
what slower in confinement than in freedom. It is clear at 
any rate that a fish which is hatched devoid of a mouth and 
circulation in April, and only a few millim. in length, cannot 
(so far as present observations lend support) grow to any 
considerable size or attain great complexity of organization 
that season. 

At sea the forms a little older than tliosc seen in the labo¬ 
ratory have generally escaped us, only a specimen or two 
half an inch long having been captured in the tow*net; yet 
certain parts of the sea in May and June must abound with 
the early stages of the cod. Of the later stages in every 
variety there is no lack. Early in June, or, in some years, 
in July, young cod appear off the rocks at St. Andrews in 
shoals, their length varying from 14 in. to 1 j in. A month 
later they have attained If to 24 in. They accompany the 
green cod into the rock-pools, rich in tangles and other sea¬ 
weeds, and which have a communication with the sea. They 
feed there on the multitudes of larval crustaceans and Cope- 
poda, and shelter themselves under the blades of the sea¬ 
weeds when hunted. They are easily recognized by the 
reddish colour of the occiput and gills; and their coloration 
(diced), large heads, lean bodies, and slower motion distin- 
^ish them from their associates, the young green cod, many 
of which show a very distinct barbel on the chin, though it 
is small in the adult. Thev go on growing as Sars indicates 
and as mentioned in the * Trawling UoportT’ 

To be brief, the main point of this note is the age of these 

J oung cod which appear off St. Andrews rocks in June and 
uly. The sjiawning-season on the east coast of Scotland 
(as ascertained both by examination and dissection of the 
adults and capture of the eggs and embryos) is tolerably 
uniform, and thus a fixed date is given for the reckoning. 
According to Prof. Sars these would appear to ^ the young 
cl the season, and which next Eebruaiy would be a fW in 
length. So far. however, as the growth of other fishes can 
^ord a means for cojmpariBOii and judgment, it seems doubtful 
if so rapid a growth can take place between April and June. 
The condition of the vertebral column, skeleton in general, 
and the structure of the otoliths {aagiUa and aaterUem) in 
the smallest of those which appeared this year on the 7th 
June seem to me to point to their being the young of the 
lurevious season, if the observations on the spawning-period 
are correct, and indeed this would rei|uire to be much ante¬ 
dated to fail in with the condition of the young cod as 
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observed iti June. That a tinj embryo (a few millim. 
in lengtli) in April should in June and July have reached 
80 large a size, and with organs so complex, seems at Tari> 
ance with what is known of the growth of other Teleosteans— 
for example, of the salmon, catfish, ling, gurnard, skulpin, 
and the Fleuroncctidffl. Even the catfish, which in its adult 
state is nearly the size of the cod, and which deposits its 
large ova (of the size of a salmon’s) at the end of the year, 
does not attain such proportions at this period (June) in con¬ 
finement, and thongn feeding freely. Mr. B. E. Earll also 
observes* that in America tne young cod 1| to 3 inches in 
length in June had been spawned tue previous December. 
Couch mentions his meeting with young cod less (that is a little 
less) Uian an inch in May, a size whicn could hardly apply to 
those hatched in March or April. Whether the cod spawns 
earlier in certain regions has not been clearly determmeu, and, 
at any rate, the present remarks apply to the east coast of 
Scotland, Further, the spawning-period this yew on the 
east coast was late, yet the y^oun^ cod of the size above 
mentioned appeared in the Laminanan region and rook-pools 
earlier than last year. 

Moreover, the results of the use of the large triangular tow- 
net t in deep water on board the fishery tender ‘Garland’ 
within the last few days corroborate the foregoing view. 
Quite a new field has been opened up by the use of this net 
in the foregoing ship and in the yawl * Dalhousie,’ attached 
to the laboratory, in the shallower water of St. Andrews Bay 
—a field, indeed, which presents us with novelties of no ordi¬ 
nary interest in regard to the remarkable condition of some 
of the larval organs, e.g, the fins, an instance of which is seen 
in the very long ochre-coloured ventrals of the young ling 
Again, a complete series of young gumai^ from tha 
egg up to the adult form has been obtained—^the majority 
of the smaller forms by a single sweep of the net on the 
island of May; and no young fish is more beautifal u well as 
more remarkable than a young gurnard about | inch in length, 
for its enormous pectorals are edged with white and finely 

s U. S. Fish Com. Bep. 1878. 

t Thk net is made of fine though strong gauze, is fiiUy 20 fiset in 
length, and is fixed to a triangle composed of thrSe wooden beams, each 
lO&et long. The latter are hinged so that they oan he Added togotlMr 
in transit The spwmttu is sank to the required depth hy a heavy 
leadea dnker, and kept uniformly there by means of a Ime and a galva. 
nized iron floid} such as is used for the Wide of hsfting^oets. The most 
aotive young fishes do not readily escape this net as tmy do an ordinary 
tow-net 

t This may he (somewhat fiuwifufiy) tennsd the Tteiiefathyid sti^ 
of such flabsa 
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banded with crescents of pigment (as in the Trigla lineata of 
authors), which likewise forms striking touches here and there 
6n its body. The three free filaments of the pectorals are 
united by a membrane nearly to the tip, and are used by the 
fish when creeping on the bottom. The condition of the very 
young haddocK, skulpin, fix)gfi8h, ling, rockling, and young 
flatfisnes of various kinds in August (and of this season), au 
bear out the opinion above expressed^ viz. that the voung cod 
which appear off our rocks (and ranging in length from to 
If inch in the beginning of June) are not the product of the 
eggs which abound near the surface of the sea chiefly in 
April. 

In reference to Prof. Sarahs remark about the association of 
the young fishes with Medusse, I may observe that this asso* 
ciation in the earlier stages with the Otenophora is followed 
by different results, for occasionally, on examining the con¬ 
tents of the large midwater-net, many Pleurobranchim have 
young fishes in their stomachs. These young fishes^ it is 
true, are either dead or sickly; but Pleur^rachia is capable 
of engulfing somewhat active forms, such as Zoeas. Whether 
the products of the reproductive organs of the Medusas are 
Utilized by the larval nshes is still an open question. Their 
enormous numbers in the sea around them, at all events, is a 
striking feature. Hydroids, such as Obelia geniculaia. are 
greedily eaten by youn^ green cod, and the stomachs of the 
adult common cod contain diverse Coelenterates. 


XXXI .—Histological Investigations upon the Nervous System 
of the Chestopoda, By Dr. Emil IIohdb^. 

HiSTOLOaiCAL investigations upon the nervous system of 
Polynoii ekgans had shown me that the so-call^ neural 
canals in tlie Polychmta w^ere colossal nerve-fibres, the detailed 
study of which promised important data as to the structure of 
the nervous system in animals generally. By the munifi¬ 
cence of the Bei^lin Academy of Sciences I was last year 
enabled to work for several months in the Zoological Station 
at Naples, and to collect from the Folychceta occurring in the 
Bay abundant materials^for the further prosecution of this 

♦ Tnuwdated by W. S. Dallai, P.L.S., from the ^SHsungsberiebto 
far k. preoisisohen Academis der Wisaenschaften,’ July 29, 1866, pp. 
7St-786, 
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inquiiy. 1 ma^ be permitted hero to express to the Academy 
tny thanks for its kind assistance. 

In what follows I give in outline the results I obtained with 
regard to the nervous system in the family of the Aphroditem, 
of which I have studied, in accordance with the newest 
methods of investigation, the genera Aphrodite^ 'Bermione, 
SthenelmBf SiffaHotif and thlynoS. I will not here enter upon 
a discussion and criticism of the literature of the subject, put 
will refer the reader to a larger memoir upon the same subject 
which will very shortly appear. 

For the understanding of the colossal nerve>fibro8 it is 
necessary to preface a word or two upon the 80 >called Leydi< 

f ian dotted substance (Punktsubatang), If the brain of the 
’olychosta be examined in thin sections, it is seen to consist 
of very numerous fine fibrils, which are confusedly intermixed 
and appear sometimes as lines in longitudinal sections, some* 
times as points in transverse sections. The ventral cord has 
essentially the same structure, only in this longitudinal fibrils 
predominate, which, however, are crossed by oblique and 
transverse ones. In contradistinction to the brmn, transverse 
and longitudinal sections in the ventral cord show a different 
picture—the longitudinal sections more lines, the transverse 
sections more dots. The nerves emitted are exactly of the 
same structure as the ventral cord, only in them the longi¬ 
tudinal coarse of the fibrils appears still more clearly, although 
even here straight and oblique ones are not excluued. The 
ventral cord, therefore, is not a central organ of peculiar 
structure, but only a somewhat more strongly-develbped 
nerve which is beset with ganglion-celltL Even in those 
Aphrodit^ in which the ganglion-cells do not form a uniform 
coat of the ventral cord, but at definite distances apart consti¬ 
tute so-called ganglion-nodes, as in Hmnione and Aphr^ite, 
these ganglion-nodes are only distin^ished histologically 
from the commissures lying between them and the emitted 
nerves by the processes of tlie ganglion-cells which traverse 
tbe central fibrils transversely. Anastomoses between the 
individual fibrils, by which a union of the ganglion-cells 
would be established, 1 have bem unable to observe, any 
more than a breaking up of the fibrils into granules. 

In this mass of fine fibrils the colossal nerve-fibres appear 
distinctly. They are the processes of colossal ganglion'oells, 
which occur in the brain and venpral cord in definite relative 
positions. The genus Sthendaia iaaa very favourable object 
for the study of the colossal nerve-fibres, as in it they are 
particularly numerous and highly developed, la 8 ^en«lau 
there are three kinds of them, namely:—!, traversing the 
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whole nervous system from front to back; 2, running from 
behind forwards; and 3, starting in each segment on each 
side from the nervous system and running to the periphery. 

If we trace the nervous system of Sthenelaia in cross sec¬ 
tions from before backwards we find even in the posterior part 
of tlie brain a colossal ganglion-cell on each side, which sends 
its large process first of all forward for some distance into tho 
brain, and then through tho oesophageal commissures into the 
ventral cord. Here the two nerve-fibres, after a short course, 
unite into a single one, which runs ventrally on one side of 
the ventral cord to the posterior extremity of the body. This 
liolossal ueivc-fibre is enveloped by a fibrous sheath, which is 
at first closely applied to it, but in its further course sepa¬ 
rates from it anti tlicn encloses a cavity^ which constantly 
becomes larger posteriorly and in the middle of the body 
attains an enormous diameter. In this region also the nerve- 
fibre, which almost disappears in its wide sheath, becomes 
essentially modified; it shows everywhere on its surface 
denticulations of different sizes, which fioijucntly pass into 
fine processes, travt'rsing the whole cjavity and apparently 
penetrating into the sheath. Towards tho posterior extiemity 
of the body the cavity becomes smaller, until the nerve-fibre 
again almost completely fills the sheath, and thus conditions 
^rre^nding to those of tlie anterior extremity are rc-esta- 

At the commencemont of tho ventral cord on each side 
there arc associated with this colossal uorve-fibre five others 
of exactly the same structure. Soon after the union of the 
cesophageal commissures with the ventral cord there are on 
each side two colossal ganglion-cells placed ventrally, the 
processes of which penetrate into the nervous system and pass 
over to the other side to run backward, closely applied to tho 
median partition-wall which here divides the ventral cord into 
two. Almost at the same time two lateral colossal ganglion- 
cells on each side send their nervous processes transversely 
through the ventral cord towards the opposite side, where they 
run idmost exactly in tlio middle to the end of the body. 
Close behind these ganglion-cells a fifth finally occurs on each 
side, the process of which does not pass to the opposite side, 
but bends in the longitudinal direction immediately after its 
entrance into the ventral cord. 

But, as already indicated, colossal nerve-fibres traverse the 
whole ventral cord, running not only from before backwards, 
but also in tho opposite direction. 

Thus at the corarnencement of every body-segment, except 
only about the anterior sixteen, there is placed laterally, but 
Ann. <b Mag. N. Hut. Ser. 5. Vol xviii. 21 
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always only upon one side of the segment—^to the left in one, 
to the right in another, but without any definite order— 
colossal ganglion-cell, tlio strong process of which passes to 
the opposite side, but returns to its original side after a short 
course, here quitting the nervous system dorsally and miming 
forward applied against the dorsal surface of the ventral cord* 
The first of these lateral ganglion-cclls occurs in the ante¬ 
penultimate body-segment. In about fourteen of the following 
segments anteriorly the number of the dorsally-placed colossal 
nerve-fibres constantly increases by the ganglion-ccll pro¬ 
cesses which join them in the individual segments, until six 
or seven of these nerve-fibres run on each side. This numben 
does not increase further, although in each segment a colossal 
ganglion-cell contributes its process. I have been unable to 
ascertain with certainty whether in the middle segments of 
the body on the accession of a new nerve-fibre sornc of the 
old ones unite together or come to an end. Sometimes one 
sees some neighbouring nerve-spaces run together; but I have 
not observed any union of the true nerve-fibres situated in 
them. On the other hand, I several times saw some of the 
dorsal nerve-fibres quit their places and enter into the ner¬ 
vous system, where, after a time, they disappeared. 

Besides the lateral ganglion-cells just described there is on 
each side, in the middle of each segment, a ventral colossal 
ganglion-cell the process of which traverses the ventral cord, 
issuing from it on the other side, and running in the subcuti- 
cula towards the surface of the body. In these colossal nerve- 
fibres mnning peripherally there is no development of a cavity 
within the sheath. 

By means of transverse sections I have been able to trace 
out the mode of termination of the colossal fibres in those 
running from before backwai*ds. In the last segments the 
sheath becomes gradually thinner, and the nerve-fibres, which 
arc closely embraced by it, more and more distinctly granu¬ 
lated. Finally the sheatn ceases entirely. After a short 
course tlie nerve-fibre also disappears without becoming per¬ 
ceptibly thinner. In its place in the cross section wo sea 
fine points with no definite arrangement. The colossal nerve- 
fibre has consequently broken up into fine fibrils. 

In Stmlion there are only colossal nerve-fibres running 
from bemre backward, and, indeed, in each half of the ventm 
cord a median one and a ventral *one, of which the former is 
the process of a ganglion-cell situated in the initial portion 
of tno ventral cord; while the ventral fibre^ in accordance 
with the conditions in Sthenelaie^ owes its origin to a ganglion¬ 
cell occurring at the end of the braim 
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In Polyno'4 two median nerve-fibres and one ventral on 
each side traverse the ventral cord from before backward. 
The first two distinctly unite with ganglion-cells in the 
beginning of the ventral cord; in flic case of the ventral fibre, 
which appears even in the oesophageal commissures, I have 
not succeeded in ascertaining the ganglion-cell l^longing 
to it. 

In agreement with Sthenelais there is, moreover, in Polynoe 
in each segmeut on each side an enormously large ganglion- 
cell, whicn sends its colossal nervous process transversely 
through the ventral cord into the last of the three nerves 
starting in each segment, in common with which it runs to 
the periphery. 

In Aphrodite and Ilermtone colossal nerve-fibres of such 
construction are entirely wanting. 

In conclusion, I will say a few words as to the structure of 
the ganglion-cells and their relation to the central fibrillar moss 
of the nervous system. 

The ganglion-cells of the Aiihroditc® arc without exception 
unipolar. In the rest of their structure, however, they show 
an extraordinary variety. Two opposite types especially 
occur among them. The ganglion-cells of one kind arc very 
faintly granulated and therefore of clear appearance, and gene¬ 
rally rather small. Their nucleus always contains several 
corpuscles of different sizes, and, when stained, is exceed- 
ingly prominent in tlie transparent ganglion-cell. They have 
a pyriform shape and lie, m large packets, close together. 
The representatives of the second type are very large spherical 
structures, which immediately catch the eye by their very dark 
gi*anulation. They possess a large finely-granulated nucleus, 
and this a single large corpuscle. They arc always single, 
never united into groups. To this type also belong the 
colossal ganglion-cells. Both kinds of ganglion-cells are 
destitute of a ccll-mcmbrane and lie imbedded in a network 
of fibres, which everywhere accompany the nervous system 
and, 1 believe, originate from subcuticular cells. But while 
this envelope of subcuticular fibres is very slight in the 
ganglion-cells of the first type, appearing rather as a thin 
partition between the closely appressed cells, in the second 
^>6. and especially in the colossal ganglion-cells, it is highly 
developed. 

The processes of the transparent ganglion-cells of the first 
type run in bundles and interlaced with each other into the 
nervous system, accompanied by subcuticular fibres, which, 
however, disappear soon after their entrance. These cell- 
processes, which arc generally voiy delicate, gradually bsoome 
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libinner and paaa over directly into the central ftbrils. The 

S roceflses of the ganglion-cells of the second typo arc broad 
ark fibres^ upon which the sheath extends its cells for a long 
distance. They can therefcre bo easily traced in the nervous 
system among the fine fibrils, especially as their breadth does 
not diminish. After running some distance they lose their 
sheath and soon afterwards disappear in the mass of fine 
fibrils. It seems to me most probable tlmt. like the colossal 
nerve-fibres, which they greatly resemble, they pass into the 
fibrillar substance by brush-liko division, as I could never 
observe any binary division. 

If we examine the ganglion-cells of the second type, and 
especially the colossal ones, we find that the wliole ct*ll is 
traversed in all directions by fibrils of different strengtlis, 
which pass over into the cell-nroccss and give it a fine longi¬ 
tudinal Btriation. But these nbrils do not quit the cells only 
in this way; one is astonished to see how they issue every¬ 
where at the periphery of the naked cell-body, singly or united 
into bundles, and penetrate into the subcuticular envelope. 
This observation may be made uniformly in preparations 
hardened in alcohol or in corrosive sublimate or osmic acid* 
Whether the ganglion-cells are united to one another by means 
of these fibrils I have been unable to decide, os they were not 
to be traced beyond the envelope of subcuticular fibres. 


XXXI1.— An Entomogenous Fmgm, 

By William Fawcett, B.^., F.L.S. 

Db. GCnther has received from Mr. 0* A. Lloyd, George 
Town, Demcraraj a remarkable fungus growing on an ant 
[CamponotuB atn^fMr). Mr. Lloyd found it on the banks of 
the river Puruni, in British Guiana, and though he has coL 
lected numerous specimens of different species of ants, he has 
not hitherto met with a similar growth. It is not so usual to 
find them on a perfect insect as on larvae. Of the 47 species 
noted by Saccardo 23 (or about 60 per cent.) are found on 
larvce, and only 16 (or about S3 per cent.) on perfect insects. 
Of these 16 species Saccardo only mentions 3 as having bten 
found on ants— CotdgcepB unilateralia on Atia <^^k3ioia in 
Brazil, 0. auairaliB on Pachyoondgla striata in Blrazil. and 
(7. myrmeoopUla on Myrmica rujfa (also rarely on an ienneu- 

• < SfHoge Ftmgoruin,' voL li. 
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into and a beetle) in North America^ Europe (including 
England), Ceylon, and Borneo. 

la the British Museum collection Oordyc^$ unilaieraltB 
also occurs on Camponotua a^rtc^s from Brazil, and on 
Echtnopla melanarctoa and Polyrhamia meropa^ both collected 
Mr. A. II. Wallace at Tondauo, a village in the island of 
Celebes; Formica aexguttata^ from Brazil, is also attacked 
by a fungus, too incomplete tor identification. 

Two species of Cordycepa are reported to have been found 
on species of Coccus^ namely 0, piatillariijrformia^ in England 
and North America, and C. cocciyena^ in New Guinea. The 
latter was partially described by Tulasue * from an immature 
specimen. The figure which he gives bears a great resem- 
blanro to Mr. Lloyd’s fungus, and it is possible that it may 
be the same species. 



CordyoapB lAaydiu a, mycelium; b, apex of ascus. 

The ant has the appearance of having been attacked by the 
fungus while it was alive. The growth of the fine threads of 
the mycelium through the body would gradually exhaust it, 
until at last they have grown out at the joints of the thorax 
and abdomen, and attached it to the leaf on wliich it was 
standing, while the capitate stroma has then grown up between 
the head and thorax. 

The following is a description of the fungus 


Cordyoapa Lhydity nov. sp. 

Baromatihna soUtariis. pallide oShrolsuoii, ex articulo cervioali eoatis; 
cofitvlvm pei^eoigerttm d<^roseo-globo8um, altitudine oiro. 0*7 
miU.^ latitudine eiro. l*fi mill.; atipiu filiformi, infra medium 
autom inorassatai lougitudino 4*6 mill*, orassitudine ad basim 
apioemque 0*25 miU., infra medium 0*5 mill. ; perithedia stroH 
mate iiomerns protiaoto-ovatis; aada longissimu, oylindraeab, 


* Fung. Oarp. iii. p. 19, tab. i. % lu. 
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apice glandiformibUB, ciroitor 160 /i, aparaphysatis; eporidti$ 
filiforniibuS) asci longitudine, hyalinis, immaturis. 

Ilab. in corpore formicaa atras (Camponotua atriceps ), prope 
flumen Puruni in Guiana (C. A. Lloyd). 

A long filaraent also springs from between the thorax and 
the abdomeui ending in an acute apex. 


XXXIIL— Deacri^ion of a n&io Species ^Sphonophorus 
{Goleoptera^ Oalandridm). By Charles 6. Waterhouse. 

Sjohenophorua Gumingtiy n. sp. 

Elliptico-OToliB, convexus, nigor^ nitidus; maculis sordide albis 
notatus. 

Long. 7 lin. 

A little shorter than S. piceusy with the elytra decidedly 
more convex; the thorax and tarsi quite differently formed. 
Rostrum rather stout, shining, with a deep elongate fovea at 
the base. The antenna as in 8 . piceus. Thorax as long as 
the width at the base, slightly constricted in the middle, 
widest at the posterior angles, which are a little prominent. 
The surface is dull, except the front part of the disk j the 
punctuation fine ana moderately close, excent in front^ where 
the punctures are larger. There is a ycllowish-wbue spot 
at the anterior angle, one in the middle m front (placed in a 
slight depression), one on each side of the disk, and three at 
the base. Scutelium small and narrow. Elytra broadest just 
below the shoulders, very slightly constricted about the middle { 
shining, except a rather broad, dull velvety band across the 
middle and at the apex; punctate-striate, the punctures in 
the stria elongate, very distinct; the interstices flat, very 
delicately punctured on the disk, strongly punctured at the 
base and apex. Each elytron has seven small yellowish-* 
white spots—one near the scutcllumj another below the 
shoulder; throe rather behind the middle on the third, fifth, 
and eighth interstices; and two at the a^x. Fygidium oon^ 
vex, obtusely rounded at the apex, dull, the punctuation 
rather fine. Underside with several white spots. The ante¬ 
rior coxa more separated than in Sn piceuSy with two slight 
swellings behind them. Tarsi with the first and second 
joints narrow, the third large, equilaterallj triangular, with 
the angles rounded. 

Bab, Philippine Islands (S* Cuming), 
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BIBLIOGRAPniCAL NOTICES* 

Catulo(ju€ of the Birch of Suffolk; with an Introduction and Jleniarl s 

on their Diatrihution, By Cjiithohill BABiwaTow, D.D., V’.P.R.S.I., 

r.L.S», &c. London: John Van Voorst, 1884-86. 

Amongst the workers in tho vast field of Natural History there aro 
none who confer a greater public benefit than tliose who undertake 
tho task of working up local lists, and no ono who has not had to 
refer to those lists for working purposes can realize their OTtrenie 
utility ; and Mr. Babington, to whom we are indebted for the present 
Catalogue of tho Birds of Suffolk, has executed tho task he has 
undertaken conscientiously and well. This Catalogue is a reprint 
of a series of articles issued in tho ‘ Proo(*eding8 of tho Uoyol 
Suffolk Tn'=»tituto of Archaeology and Natural History’in 1884-86, 
together with sundry additions and eorroclions, and in its present 
form constitutes an important addition to the many local lists that 
have been published on tho ornithology of Groat Britain. 

Mr. Babington has collected from all possible sources what avail¬ 
able information is to be had respecting the avifauna of the county, 
and has most caroftilly sifted the evidence respecting the oconrrences 
ci tho rarer stragglers. It is to bts regretted that tho author has 
aleciod, in dhiding tho county into districts, to make uso of tho 
hundreds, instead of making natural divisions such as are referred 
to in tho earlier pages of his chapter on tho distribution of tho 
birds, inasmuch os these latter divisions would be readily oomxire- 
hensible to any ornithologist, whereas but few will be any the 
wiser respecting the general distribution of tho birds even after a 
careful study of the map of the hundreds which is issued os a 
frontispiece. 

It is much to bo deplored that several spooies which formerly 
used to breed regularly, if not commonly, have now bocome'rore and 
have entirely ceased to nest in their old haunts. Thus the Marsh- 
Harrier is now said to be ** apparently I he rarest of tho Harriers in 
Suffolk,” and the Hobby, though stated to “ breed in several districts,” 
does not appear to have been found nesting in tho county for some 
years past. The Spoonbill and the Black Tern have been driven 
away owing to their breeding-places having been invaded; and even 
the Black^headod Gull, which formerly bred on a mere at Brandon, 
has forsaken its old haunts in oonsequence of the plundering of Its 
nests. It is satisfaotery, however, to find that, in consequence of 
the Act of Parliament for the Preservation of Wild Birds, the 
song-birds and several other species, for example tho Ducks, Gulls, 
and Plov^s, have recently increased in numters in Suffolk,” and 
that the Bwded Titmouse is still (1866) found in some numbers 
at Oulton Broad/’ 

Seven photographs of rare birds are issued with the work, two of 
which (plates v. and vi.) aro of the immature bird supposed to be 
n^ruble to Cygms Jmeinaior^ a species which has been induded 
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as donbtfol in the British list; and it would be well if this speci¬ 
men, which is now in the Ipswich Museum, wore carefully com¬ 
pared with examples of the Mute and Trumpeter Hwans, so as to 
set the question finally at rest. 

On the whole wo confidently recommend Mr. Babington’s Cata¬ 
logue to all who toko an interest in British birds. 


Birds on the British £iit, their title to enrolment considered^ especinlhj 
with reference to the British Orn%thologic(d Union*8 List of British 
Birds, with a few Bemarhs on Evolution and Notes upon the 
rarer Eggs. By the Bcv. Greqobt Smart, M.A., late Scholar of 
Trinity CWogo, Cambridge. London ; B. H. I'orter, 1880. 

Skveeal liisis of British Birds have been published during the last 
few years, each one, to a largo extent at least, filling up a void space 
in our ornithological literature; but we must confess that wo fail 
to discover in what way the present List tends to supply any want 
in that direction. It appears to be a more random collection of 
many of tho doubtful species included in the British Ornithologists’ 
(not Ornithological, as above stated) Union’s List, together with 
many not referred to in that List, and which moat undoubtedly 
never have been met with in the British Isles, some of which (as, 
for instance, Mimvs polyghttus, Lanins ewouhitorokles, Archibutso 
sancti’johannis, Podilymbus podiceps, &c.) appear to be included 
merely to afford nn opportunity of describing their eggs in tho 
author’s collection. Judging, inaood, from the notes given by the 
author, wo can only conclude that ho is a mere egg-ooUeotor, with 
but little knowledge of ornithology or experience in natural history, 
as in many coses ho appears to have got hopelessly befogged. For 
instance, he says (p. 41) that if the eggs of Anthus tudomianm in 
his collection 1^ authentic, ^^Anthws ludovieianvs and Anthus can^ 
pestris can scarcely be conspooiflo/’ a statement which he could 
never havo made had he any acquaintance with these so totally 
distinct species. Again (p. 42), he quotes undef Anthus oerviwta a 
note by Mr. Bobert Gray (not Grey) on An^kfos ludovirianus, as if 
those two species were identical; and further to complicate matters, 
he remarks that, as ** those birds have not been preserved, and 
Professor Newton is inclined to assi^ them to rupestriSf it will 
depend on Grey’s {sic) capability of distinguishmg between the two 
forms ”—thus inferring that Gray is doubtful of tho distinctions 
between Anthus rupestris and A. cervinus. Both forms of Spotted 
Eagle are included in tho List as British, whereas it would appear 
that only one (Aquiln dnnga) has really boon proved to have ooourred 
in Great Britain; and at p. 9, pider his note on Aquila clangs he 
describes the eggs of that species as having been taken in rome^ 
rania, a locality where only Aqmhi pomarina, and not AquUactangOf 
is known to nest. ^ 

Under tho notes on A€anihyUi8{Chattura) caudacuta, after stating 
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that its effgB ore unknown, he proceeds to dosoribo the eggs of a 
widely different Nearctic species, the Bpiuo-tailed Swift, and remarks 
that he has ** reason to believe Uiat eggs of this species are passed 
off by some dealers for those of the Needle-tailed Swift ^ (4. caucf- 
aeuia) —a statement which, if correct, merely tends to show how 
very easily more ogg-oollootors are imposed on by unscrupulous 
dodors. 

No oare appears to havo been exercised in selecting the proper 
soientihe names, either generic or spcciffc, in accordance witli the 
gonorally accepted rules of synonymy; and one finds therefore the 
Killdoer Plover rejoicing in tno generic title of Owyecku^^ the Spotted 
Sandpiper in that of Tringoidea^ and the Solitary Sandpiper in that 
of Mhgaeophiltia^ whereas, on the other hand, both the Yellow-legged 
8Rndpit)er and the Bar-tailed Godwit are cslasscd under Totanua. 

At pp. U1 and 02 lists are given of the doubtful species which 
the author considers should be admitted in or excluded from the 
British List; and here we fail to see, judging from the evidenco on 
record, why Buteo lineatua^ Coraciaa leucooephalua^ Volaptea auratua^ 
Charadriua viryinietta (dominicua)^ Podilymbua pedioepa^ &c. should 
be admitted, and Emheriza puailla^ Etnbarua melanocephala^ 
Motacilla viridia, &o. excluded. 

Many other cummenis and criticisms occur to us oa we glance 
through the pages of this J Jst, but we think that it will be useless 
to weary our readers with further remarks. 

At the end of the List (pp. 97-148) “ a few remarks on evolution 
are given, aiid (pp. 150,151) a compendious soheme of lieooncilia- 
tion between the Earth’s Ke^rd compiled in the Niuoteeuth Century 
and the Divine liecord delivered to Moses ” is given in tabular form; 
and here, again, ^o can offer no further oomment than that we think 
it would have been better both for the author and his readers hud 
he studied the subject a little more olosely and digested the vast 
amount of available matcriai before committing bis ideas to paper. 


MISOELLANEOUS* 

On a nsw Paraaiiio and Nidulant XJiahdoecelan (Fecampia 
eiythxocephala)* By M. A. Gued. 

Tu eurions Tuibellarisn which forms the subject of this note is 
veiy common on the shores of Fdoamp and Yport. During a part 
of its existence it lives parasitioally in Decapod Crustacea of various 
moies —Oarmtma mcmaa^ Plaiycardnua pagurva^ and Pagurua 
BmdmrdoMi, Oareiinm memm is the most commonly infested, but 
only when it is youngs; to find the parasite we miist open oratw 
i to 4 inch broad* The my cx bladdsh colour of the cara¬ 
pace reveab almost with certainty the preseneo of the Pmwpia. 
Ann. df Uag. N, HiaU 8er, 5. Pol. xviiL 22 
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The parasite is lodged in the general cavity benoath the digestivo 
tube and partly concealed by the livor; it is often folded back upon 
itself in the form of a U, with the convexity turned towards the 
posterior margin of the carapace. Sometimes wo find two or three 
parasites in the same crab. In an edible crab 1 inch broad I found 
eight FifcaiiipUr ; sovoral wore concealed in the livor, others had 
even penetrated into the muscles of the legs. In PitguruB the parar« 
site takes up its abode in tho abdomen in the midst of the Uvor, 
and it is sometimes visible from without through the skin. 

When extracted from its host and in an extended state the 
Feeampia may attain a length of ^ to inch. It is a worm with 
a cylindrical body, attenuated towards the anterior extremity^ 
which is of a fine crimson colour, contrasting strongly with the 
general colour of tho body, snowy white with a faint rosy tint^ 
Two narrow, transparent, lateral lines start from the posterior 
extremity and ascend to about one tlard of tho length of the body. 
Those lines correspond to the ovarian glands. 

Tho integumint is formed by au exodenn of flat, polygonal, 
vibratilo cells, witlmut bacilli, among which open Jiumerous very 
voluminous cutaneous glands, tho function of which will be stated 
further on. Ihe musculature is formed by annular and longitu* 
dinal fibres. Those muscles give tho body peristaltic inovoments 
resembling those of the N^emertians; tho muscular layer is, how«^ 
i)ver, very w'eak, and on tho least pressure tho contents of the 
animal flow with tho greatest facility. 

Tho buccal aperture is anterior; it leads into a not very distinct 
pharynx, wliicli is followed by a rudimentary digestive tube. 

The nervoas system consists of two Bupracusophagoal ganglia, 
united by a commissuro and giving origin on each side to two 
lateral nerves of conKidorablo aisso. * 

The whole mass of tlie body is composed of the generative organs; 
tho smallest rupture of the integument permits tho escape of largo 
cylindrical or irregularly ovoid colls, filled with clear vesicles and 
active corpuscles, which I regard as forming part of tho tosUs. It 
is to these elements tlmt the snowy asj^t of the parasite is due. 
The ovary is form(*d by very distinct cellular elements, and is acoom*' 
paniod by a voluminous doutoplasmigeno, the cells of which have a 
rosy colour, duo to very regulor granulations; the genital apertove 
is situated at the posterior extremity of tho body. 

On arriving at sexual maturity the Feeampia quits its host and 
proceeds to crawl freely over the stones in tho small pools which 
tho sea leaves full of water when it retires, and in which coraUines 
and ChmtomorpJta aerea grow in abundance. The Feeampia does 
not keep its back upwards, but usually crawls upon one side with 
the head slightly raised, and describes spirals, like a oaterpiUsr 
which is spinning its cocoon. In fact, our parasite soon surrounds 
itself with a thick coat of threads socrotod by the cutaneous glandi« 
and producing a regular case, which in form resembles a mneO'^ 
Euport*s drop. This cocoon is white, formed by a web, whieh is 
rather loose extemaQy, denser towards tho body of the animal; ita 
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sabstanco bocomes brittle by coagulating in aea-water. It comma- 
lueatee by a narrow neck with the circumambient medium. 

When we have onco witneesed the formation of these singular 
cocoons it is not difficult to find them on the lower surface of stones, 
where they are generally sheltered in the hollows, and often hidden 
in the midst of the tubes of Spirorhes^ Viermiliat, &o. 

On opening a ooeoon with flue needles wc find within it the 
parasite surrounded by its eggs. The latter are rose-coloured, 
held together by a gelatinous substance, and lining the inner surface 
of the posterior part of the cocoon. Tho Fecampia has lost a con¬ 
siderable part of its bulk; the slender anterior part has become 
much longer and thinner; the body is more rounded and.of a 
roddish colour; the snowy whiteness has vanished, no doubt in 
consequence of the expulsion of the molo products. It is towards 
the end of August that the Fecampi<p begin to undergo this trans¬ 
formation ; it is also at this pexiod that the fomales of Carcinus 
wmnas l)ogin to carry their eggs. The young larvro of Fecampia 
must therefore he developed in parallelism to the Zoeso and Mega- 
lopi, and infest ono or other of Uicm. The eggs have a thin tmns- 

K t wall and the characters of summer eggs. The segmentation 
obiustic and regular. 

1 hope soon to complete thoso observations by tho description of 
tho larva. It remains to be seen what becomes of tlio parasite when 
oviposition is terminated and it has completed tho incubation of tho 
eggs. But it soems to me that tho facts indicated in this note 
dimrved being brought without delay under the notice of natu¬ 
ralists. 


JEVom the preceding it will bo seen that Fecampia difiers con¬ 
siderably hrom Qraffilii and tho various genera of parasitic Shab- 
doccBla previously described. It appears to approach a parasite 
discovered by La^ in the foot of ^mhriata^ and I am per¬ 
suaded that a more complete invostigation of that Mediterranean 
type will show that it also secretes a cocoon. 

In oonduBion, I will recall the fact that an American naturalist, 
Oharles Girard^ many years ago noted in a Planarian (Planocera 
Mwtiea) a motionless and opaque form which he called a chrysalis, 
ana whicht perhaps, is not without analogy with tho state observed 
W ns in Fecampia. In Planocera.^ however, the encrustation takes 
maM during tho larval period and has nothing to do with the inou- 
batioii of eggs .—Oompies Umius^ Soptomber 18, 1886, p. 409. 


on flia PoUinkatim cf (he Indigenous Orchidecs. 

By Fsnn MatruT. 

Belerriog to a recent poper by U. Ldon Guignard on the poUini- 
fation of some exotic Orchids, the author states that ho has made 
observations upon the following native species evata^ 

sUdUMvie; (Mis /usea, simia, mono, maseuhf maculata, iati^ 
Icm^ra; Loroglmum hireimm; Ophtys araehnties, myodes^ 
Ojgifera ; Fkikmtlma Ufolia ; (Jephalanthera grandijhra ; and i^t- 
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In most of tho above 8i>ecio8 the ovules are very alowly deve¬ 
loped, and their development is far from being completed when the 
flower begina to wither, which ia generally eight or ten days after 
iU opening. Hence in each flower tho polliuic masaea attain their 
oompleie development long before the ovules, and may be destroyed 
or carried away by insects, wind, or rain, without tho ovules of tho 
flower being fortili:iiod. But in the same infloresoenoe there are 
flow ers in dl stages of evolution ; tho lowest or oldest ones may 
theretbre be fecundated by tho pollen of tho higher or younger ones. 
This 18 what usually takes place; the ovaries at tho bottom of the 
infloresconoo alone arrive at maturity, 

Tho ovary of the Orchids remains open in many spooies. The 
upper part of its orifice, at the base of what is usually called the 
Btignia, is simply closed by tumefied or even liquefied epidermic colls, 
forming tho noctar, situated between the stigma and the base of tho 
labolla. When the polUnio mass falls or is conveyed upon this 
mucilage it is at once broken up into tetrads, and each grain of the 
tetrad begins to germinate. 

The pollen germinates thus for a certain time s—^two or three 
days in Neottia omta and Plaianthera hifolm^ five or six days in 
(Mds latifolia, seven or eight days in most of the other species, 
and about nine or ton days in Lor^fjlosmm /nroinum and Ophnf$^ 
When tho polieu^tubo roaches the nueule the latter projects 
considerably beyond the integument; but when tho contact has 
taken place the ovule is rapi^y developed and soon aoquires its 
definitive demensions. 

In our Orchidece tho vegetation is comparatively short (about six 
weeks for the Neotiuif six weeks or two months for most of the 
spocios, and three or four months for LoroijloMvm and the 

ovule takes twenty days or more for its complete formation, that it 
to become fit for feoundation. The seed ripens in a much shorter 
time. 

The pollcn-tubo does not reach the ovule through the tissues of 
tho stigma or the carpelB. The ovary is gaping, and through its 
orifice the pollen-tub^ pass united into a wndle, agglutinated by a 
mucilage produced by the jellying of tho superficial e^is of the car- 
poUar waus. This modification of the o^ls is oaused by the advance 
of the pollen-tube, and does not take place in ovaries wnich have not 
been fecundated*— CompU$ August 2,1886^ p. 957* 

Manual of Nor&i-^AmoricM Bird$. 

Wo have received from Messrs, J, B. lipplncott d; Co., of Kow 
York, a notioo that they are aboqt to publish a * Manual of North- 
American Birds' from the pen of Prof. Bobert Kidgway, whose 
contributions to the literature erf North-Amerioan ornithology are 
well known. Prof. Ridgway’s knowledge of the habits of birds in a 
state of nature, and his connexion with the Omithologioal Bepart- 
ment of tlm Kstionai Museum at Washington^ wiQ doubtleM enable 
him to make this a valuable contribution to rim Uteratum of bml- 
thology. The work will be abundantly illustrated, the ostimateA 
number of figures being 426. 
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XXXIV.—‘iVeZtWna)^ Report on 0ie Moncaronida aolUcted 
^ HJ£.S. * Challenger'*, Bj Stuabt O. Bidley, M.A., 
F.L.S., of the Britisu Moseam, and Arthur Bendy, B.Sc., 
Associate of the Ovens College, Manchester. 

Part I. 

The following brief descriptions of genera and s^ies are 
rablished by tond permission of Dr. John Murray, F.B.S.E., 
Director of the ‘Challenger’ Commission. We propose to 
describe in this place none but ^e new species, and those 
only yenr briefly. The classification adopted is a modifica¬ 
tion of tnose already in use, which seems to meet the require¬ 
ments of the ease. 


Order HONAXONIDA. 

Siliceous sponges with uniaxial skeleton-spicules. 

Suborder I. Haliohondbina (Yosmaer). 

Typically non-oorticate; skeleton usually reticulate. Skele¬ 
ton-spicules usually ao«ate or acuate. 

* For figures we must refer the reader to our forthoomiBg Report, 
dun. 4) N. SdeU Sw. 6. Vol, xriii. 28 
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Family 1. HomorrhapUds 

Skeleton-spicules aceratc to cylindrical; no Besh-spicules. 

Subfamily i. ItKjrrjsuTyA, 

Spicules never completely enveloped in horny fibre. 

Genus Halichondria (Fleming). 

Skeleton confused; spicules acetate, long and slender 5 
little spongin. 

Ilaltchondna aoUda^ n. sp. 

Massive, incrusting. Greyish yellow. Compact, firm. 
No special dermal skcletOTi. Skeleton a confused nenso mass 
of felted acetates ; no fibres. Spicules smooth, curved, fusi¬ 
form aeeratiis hluntcd at the ends ; length up to 1*1 millim., 
thickness up to 03rt millim. 

Localitiea. Reefs, Tahiti, 30-70 fath.; Api, New Hebrides, 
60-70 fath. (var. rngosa)* 

Halichondrxa i>elUculatay n, ap. 

Erect, lobosc, annulated. Vents at summits of lobes. 
Yellow, Surface glabrous, covered by a chitinous membrane. 
Soft internally. Dermal reticulation composetl of scattered 
acerates. Main skeleton sjiarse, with few distinct fibres, 
Spicules stout fusiform acerates, curved, sharp-pointed; size 
•45 by *028 millim. 

Locality* Amboyna, 100 fath. 

Halichondria latruncuUoidea^ n, sp. 

Erect, lobose,^ Light grey. Soft and spongy internally, 
Surface corrugated but glabrous; with rounded pore-areas 
elevated above the rest. Dermal membrane parchment-like, 
except in the pore-areas, wliere it is very thin and reduced to 
a sieve by the numerous pores. Vents singly (m conical 
processes, chiefly at summit«of sponge. Dermal i^eleton a 
continuous sheet of spicules laid side by side. Main skeleton 
loose, irregularly fibrous. Spicules almost straight, fusiform 
acerates sharp-pointed, size *7 by *022 millim.: also a larger 
form, with unequal ends, size 1*25 by *031 millim. 

Locality* Station 320, off Bio de la Plata, 600 fatL 

Genus Pbtbosu (Vosmaer). 

Texture firm to stony. Vents conspicuoust Skeleton 
♦ one and the same y needle. 
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confused, but with broad compact tracts of spicules. Spicules 
acerate to cylindrical, commonly short and stout. 

Petrosia similtay n. sp. 

Repent, branched, or erect, lobosc. Vents large, on upper 
surface. Yellowish grey. Texture more or less firm, fibrous. 
Surface smooth. Dermal membrane distinct, supported on 
ends of primary fibres. Skeleton, of primary and secondary 
fibres forming rectangular meshes. Spicules slightly curved 
accrates, fairly sharp ; size *226 by *016 raillim, 

Localiitea. Stations 142 and 150, Southern Ocean, 150 
fath.; Station 314, off Falkland Islands, 70 fath. (var. maaaa ); 
Station 208, Philippine Islands, 18 fath. (var. compacta), 

PeiroBta truncata^ n. sp. 

Massive, sessile. Yellowish. Hard and stony, but rather 
brittle. Surface smooth. Only one vent present in the single 
specimen, ^ inch in diameter, at the summit of a large tubular 
projection. Skeleton a reticulation of stout spiculo-fibre, 
primary and secondary fibres distinct. Fibre compact, about 
•1 milUm. thick. Spicules short, stout, slightly curved, cylin¬ 
drical; size *17 by *0094 nrillim. 

Locality. Station 208, Philippine Islands, 18 fath. 

Petrosia Tmpida^ n. sp. 

Massive, sessile, lobate, narrowing at base; with numerous 
small papillae, each bearing a single small vent. Yellowish 
grey. Fairly comnact, rather ^rittle. Surface uneven, 
minutely hispid. Sxeleton a reticulation of spiculo-fibre, in 
which the primary lines are fairly distinct, but the secondaty 
very confused and almost obliterated by numerous scattered 
spicules. Spicules slightly curved aceratos, not very sharply 
but rather gradually pointed; size *37 by *021 millim. 

Idealityi Royal Sound, Kerguelen, 25 fath. 

m 

Genus Bekieba (Nardo). 

Skdeton oompoBed of definite rectangular (sometimes tri> 
angular or polygonal) typically nnispicular meshes. Spicules 
short acerates or blunted acerates. 

Renitra mbglobotaf n. sp. 

Sessile, eubglobnlar, hollow, thick-walled, with a wide 
eboukr opening at the summit. Diameter about 1 indi. 
Tefioinsh grey. Texture firm but very brittle, caTemoiu. 

28 * 
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Main skeleton a confused but aubrectangular reticulation of 
loose fibre two or tliree Bj>icules wide. Also a unispicular 
dermal reticulation. Spiculea slightly curved, subhastately 
and sharply pointed acerates; size *3 by *013 millim. 

Locality. Station 307, south-west coast of Patagonia, 147 
fath. 

Eenxera tufa^ n, sp. 

Massive, sessile, cake-like. Greyish yellow. Texture 
firm, almost stony, but brittle. Surface smooth but uneven. 
Dermal membrane readily peeling off. Vents rather small, 
circular, level with surface. Skeleton a compact but rather 
inegular, almost unispicular reticulation with triangular 
meshes. Spicules slightly curved, subhastately pointed ace- 
ratea ; size *2 by *01 millim. 

Locality. St. Jago, Cape Verds, 100-128 fath. 


Subfamily ii. CuAhimNA. 

A considerable amount of spongin present, typically forming 
a thick sheath around the fibres. 

The classification of the Chalinina is at present in a very 
unsatisfactorv condition. Wc hope to learn much from Dr. 
v. Lendenfeld’s forthcoming descriptions of his Australian 
species, and must acknowl^ge our indebtedness to him for 
lulowing us to examine his specimens, a few of which are 
identiem with species here described. 

Genus Pachyohalina (Schmidt). 

Lobo^ or digitate, solid, with even surface. Fibres stottt| 
with spicules numerous, arranged polyserially. 

Pachychalina megahrrhaphis^ n. sp. 

Long cylindrical branches up to ^ inch thick. Pale yellow^ 
Compressible mA clastic. Surface nearly smooth. Dermal 
memorane thin. Vents small, subuniaerially arranged. 
Skeleton :~(a) dermal, not very aistinct, small-meshed, loos^ 
fibred, echinat^ at nodes by ends of primaries; (^) main, a 
subrectangular reticulation of spiculo-fmre and scattered spi* 
cules, primary lines distinct. Fibres strong; no distinot 
sheath of spongin. Spicules slightly curved^ gradually sharp- 
pointed acerates; size *26 by *016 milltm. 

Locality. Station 163 n, off New South Wales, 120 {atb» 
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Pachychalina elongatay n. sp. 

Digitate, ramose; branches long, diameter about ^ inclu 
Compressible and elastic, tough ana fibrous. Dermal mem¬ 
brane with its 8upj)oi*tinff skeleton-reticulation forming a 
tough skin. Vents smalL scattered, chiefly on one side. 
Skeleton:—(a) dermal, close-meshed, fibre echinated by 
projecting spicules ; {h) main, a rectangularly meslied reticu¬ 
lation of 8])iculo-fibre. Fibre *07 millira. thick, with much 
spongin, spicules not confined to centre. Spicules slightly 
curved acerates; size *1 hy *0065 millim. 

Locality* Station 162, jBass Straits, 38 fath. 

Pachychalina (?) punctata^ n. sp.^ 

Erect, flattened, lobate; thickness about ^ inch. Dark 
greyish yellow. Tough and leathery, compressible and 
elastic. Surface uneven but glabrous. Vents minute, on 
one side only. Pores unusually large, visible to the naked 
e^e as minute openings abundantly scattered on both sides, 
lined by spongin, which projects into the cavity in large 
bosses, frequently giving it a cruciform outline *. Skeleton;— 
(a) dermal, close-meshed; fibre echinated by projecting spi¬ 
cules ; (b) main, primary fibres *07 millira. thick, vertical to 
surface, crossed by secondaries; fibres polyR]>iculouB, but with 
a thick sheath of spongin j numerous spicules occur scattered 
between the fibres. Spicules sharp-pointed acerates: size 
*09 by *0065 millim. 

Locality* Station 162, Bass Straits, 38 fath. 

Pachychalina (?) pedanculaJtay n. sp. 

Erect, stipitate, cylindrical, stalk short. Height 6^ inches; 
diameter of body f inch, of stalk ^ iuch. Grejrish yellow. 
Soft and spongy, elastic. Very minutely hispid. Dermal 
tnembrane ^in and delicate. Vents small, scattered. Skele¬ 
ton of loose fibres and scattered spicules; main fibres alone 
distinct; no special dermal skeleton. Spongin scanty. Spi¬ 
cules rather slender, slightly curved, gradually sharp-pointed 
accretes: erne *5 by *017 zxmlim. 

Locality* Kerguelen Island, l0-*100 fath. 

Genus Dastohauna t) n. g. 

Solid, coarsely apined on surface; skeleton-fibres stout, 
spicules polyserial; amount of spongin variable, never very 
great 

e Theas projections doubtless serve to prevent the entrance of small 
anlsDals. 
t rough. 
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Da»ychalina fragilh^ n. sp. 

Irregularly ramose, sub^lindrical, aculeated. Branches 
about I inch in diameter. Light greyish or brownish yellow. 
Texture hard and brittle. Vents large and scattered, chicHy 
on one side. Skeleton :—(a) dermal, an irregular network of 
spiculo-fibre and spicules, backed behind by a coarse reticula¬ 
tion of stout fibre : (6) main, an irregular reticulation of very 
stout, compact fibre and scattered spicules; fibre about *35 
millim. thick. No distinct sheath of spongin. Spicules 
acerate, large, slightly curved, abruptly and rather bluntly 
pointed; size *42 by *02 millim. 

Locality. Station 208, Philippine Islands, 18 fath. 

Dasychalina melior^ n. sp. 

In^cgularly ramose, subcylindrical or subangular, coarsely 
aculeated, but not so muc« so as D. JrapilxB. Diameter of 
branches about inch. Greyish or brownish yellow. Bather 
hard, compressible, fibrous. Vents small anef shallow, chiefly 
on one side, Skeleton:—(a) dermal, a close-meshed reticu¬ 
lation of loose spiculo-fibre, cchinated at nodes by bundles of 
spicules: (Z>) main, a rather irregular reticulation of spiculo- 
fibre and Bcattcrea spicules; fibre much slenderer than in 
D.jragUUf but no distinct sheath of spongin. Spicules rather 
slender, slightly curved, gradually sharp*pointed aceratea; 
size *176 by *0126 millim. 

Locality. Station 208, Philippine Islands, 18 fath. 

Dasychalina fibrosa^ n. sp. 

Branched, coarsely spined. Vents large and circular, 
mainly on one side. Branch J to 1 inch thick. Greyish 
yellow. Coarsely fibrous, elastic. Skeleton(a) dermal, a 
coarse reticulation of stout 8piculo*fibro, meshes triangular, 
broken up by a much finer reticulation of vexy slender spiculo- 
fibre ; (6; main, of stout, branching, and anastomosing si^ulo- 
fibre, up to *14 millim, thick, and scattered spicules, Spongin 
very aoundant in the finer dermal fibres. Spicules small 
slender acerates, abruptly pointed, often biuntea: size *1 by 
•0032 miUim, 

Localities. Off Bahia, 7-20 fath,; Station 208, Philippine 
Islands, 18 fath. 


Genus Chalina (Grant), 

Form various, not tubular, smooth. Skeleton reticulation 
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rectanp^ular, with much Bpongia and a few snicules; fibre^ 
typically thin, witli a single axial series of spicules. 

Ohalina rectangularia^ n. sp. 

Incruflting, thin, with low mound-like prominences, each 
bearini^ a vent. Palo yellow. Texture compact but com¬ 
pressible and elastic. Surface subglabrous. Vents small. 
Skeleton :— {a) dermal, a polygonally, small-meshed reticula¬ 
tion of spiculo-fibre,poly8picuiou8, with littlespoiigin,echinate I 
bj^ tufts of spicules ; (6) main, a very regular rectangular 
reticulation of strong polyspiculoiis spiculo-libre, with much 
spongin completely enveloping it, thickness *08 millim. 
Spicules short, stout, abruptly sharp-pointed acerates; size 
•088 by *009 millim. 

Locality^ Station 208, Philippine Islands, 18 fath. 

Genus Siphonocha.lina (Schmidt). 

Tubular, Tuberf smooth inside and out, usually narrow,, 
each with a round oscular opening at summit. 

SiphonochaUna mtermedia*^ ii, sp. 

Bttshily ramose; branches stout, short, sometimes anasto¬ 
mosing. Greyish yellow. Soft and spongy, but tough and 
fibrous. Surface glabrous. Skeleton :—(a) main, a regular 
rectangular network of spiculo-fibre; fibre rather slender, 
with much spongin. cored by polygonally arranged spicules ; 
thickness of fibre about *032 millim. j also scattered spicules : 
(i) dermal, a very delicate reticulation of spiculo-fibre, with 
much spongin and uniseriallv arranged spicules. Spicules 
slender acerates, rather abruptly pointed, up to ’1 millim. long 
and *006 thick. 

Locality* Port Jackson, 7-8 fath. 

SiphonochaUna annulata n. sp. 

Booted, stipitate, ramose. Branches long, distinctly annu- 
lated, often anastomosing; stem short and slender. Soft and 
spongy, but tough and fibrous. Surface glabrous. Skeleton:— 
(a) dermal, a reticulation of rather stout spiculo-fibre 
with much sjKmgin, echinated by tufts of spicules; (i) 
main, a feebly developed subroctangular reticulation of 
spicuio*fibre, *07 millim* thick, cored by polyaerial spicules. 
Spicules subfttsiform acerates, sharply and rather gradually 
pointed; size *1 by *0065 millim. 

Locality* Station 162, Bass Straits, 38 fath. 

a Bpedfie name given by Or, v. Lendenfeld in MS. Catalogue. 
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Familj 2. Seterorrliapliidn *. 

Spicules of various forms j flesh-spicules commonly present, 
hut never anchorates. 

Subfamily i. PstaomcrrmA (Carter). 

Sponge divisible into body and flstulm; vrith a strong 
spicular rind. Skeleton-spicules acerate to cylindrical. 

Ik 

Genus Bhizochaliha (Schmidt). 

Flesh-spicnles absent. 

Rhizochaltna putrtdoaa (Lamarck ?). 

Large, massive, subspberical. Upper surface bearing 
numerous short closed flstulss directed upwards. Pale yellow. 
Texture dense. Surface uneven. Skeleton arranged as in 
B. Jistulosa, Bk. Spicules slightly curved, abruptly but fairly 
sharply pointed acerates; size *195 by *013 millim. 

Locahtiea. Station 162, Bass Straits, 38 fath.; off Port 
Jackson, 30-35 fath.; off Bahia (?). 

BhizochaUna pedunculata, n. sp. 

Bonndedly elongate, narrowine below into a short stout 
peduncle; height 1| inch, breadth 1 inch. Fistnlas veiy 
short (? all broken <m). Brownish yellow. Bind very thin, 
like paper. Surface rugose. Texture compact, ^eleton 
. arranged much as usual; bast-layer very tmn, with fibres 
compact. Spicules slightly curved acerates, sometimes 
blunted, measuring up to about *25 by *009 millim.; also in 
the dermal reticulation occasional ^lindricals, size variable. 

Locality. Api, Kew Hebrides, 6<K70 fath. 

Genus Oceauaha (Hormon). 

Bibamate flesh-spicules present. 

[Ocsa»<^pt<i rohutaf Bk. 

Locality. Bahia (?).] 

Subfamily ii. OszimrA. 

Skeleton-spicules acerato. Flesh-spicules present, viz. 
bihamates or tricurvates. No rind or fi^lss. 


* frapot, difiereut; Ueedle. 
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Qentis Gellius (Gray). 

Voiy little horny matter, never forming distinct‘fibre. 

OelUuB carduuSf n. sp. 

Sessile, oval, small. Greyish yellow. Texture loose but 
firm; interior cavernous. Surface with numerous angular 
projections, many with oscula at summits. Dermal membrane 
distinct. Large subdermal cavities. Skeleton;—(a) dermal, 
a unispicular reticulation; (&) main, loose, with no definite 
fibres. Spicules blunted acerates, curved, rounded at (iach 
end, size *6 by *023 millim. Bihamates of usual shape, size 
*02 by *0012 millim. 

Localities. Station 148 a, Crozet Island, 210-550 fath.; off 
Prince Edward’s Island, 85-1.50 fath ; off Marion Island, 
50-75 fath.; Station 311, south-west coast of Patagonia, 245 
fath. (var. mageUanica). 

Oelltus IcBviSf n. sp. 

Massive, sessile, large. Surface smooth; oscula large aud 
even with surface; spiculation as in Q, carduus. 

Locality. Station 820, off Bio dc la Plata, 600 fath. 

Oelltus ylacialis, n. sp. 

Massive, sessile, globular, lobate, or cylindrical; size up to 

inches long by IJ broad. Colour pale grmsh yellow. 
Texture firm but very brittle. Surface even. Dermal layer 
distinct, flaking off. Yents large, scattered, even with sur¬ 
face. Skeleton arranged as usual. Spiemes large stout 
acerates, slightly curved, sharply and rather suddenly 
pointed, size *65 by *036 millim. Bihamates large, of usual 
shi^, size up to *07 hy *0063 millim. 

Loealities. Station 142, Agulhas Bank, 150 fath.; Station 
145, Prince Edward’s Island, 75 fath. (var. nivea). 

OelUta jlageUifesf, n. sp. 

Massiv^ sessile. Diameter about 1 inch. Pale greyish 
yellow. I^ft and brittle. Surface even. Skeleton an irre¬ 
gular reticulation of very loose spiculo-fibre. Spicules slightly 
curved acerates, tapering to sharp points, size *42 by *018 
millim. Bihamates very long, much curved, doubled on 
themselves, size *06 by *0021 millim. (smaller ones ^so 
present). 

Looediiu. Off Marion Island. 50-75 fath. 
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m 

Oellius calyXf n. 8p« 

Hollow pjrriform body, with round opening at summit and 
long slender stalk; length 34 inches. Greyish yellow. Body 
soft and fragile, stem hard and stringy* Surface minutely 
hirsute. Skeleton loosely fibrous in body, compactly fibrous 
in stem. Spicules:—(1) sharjdy and gradually pointed ace- 
rates, sometimes tending to become blunt, size *7 by *022 
millim.; (2) bihamates of usual shape, *02 by *002 railllm. 

Locality. Station 320, off Kio de la Plata, 600 fath. 

Qelltm Jlahelli/ormtSy n. sp. 

Erect, compressed, forming thin lamcJlas (? cup-shaped). 
Greyish yellow, very fragile. Surface even. Vents? 
minute, abundant, on concave surface. Pores numerous, on 
convex surface. Skeleton a loose, irregular reticulation of 
spicules. Spicules:—(1) large acerates, sharply pointed, 
slightly bent, size *7 by *03 millim.; (2) bihamates, much 
curved, stout, *07 by ‘0063 millim.: (3) tricurvatos smooth, 
with very obtuse central angle, very large, size *18 by *0068 
millim. 

Locality. Station 820, off Rio de la Plata, 600 fath. 

Genus Qeltjodeb (Ridley). 

Distinct and well-developed fibre, with more or lessspougin. 
Bihamates present. 

GelUodespomlumy n. sp. 

Consisting of a thin incrusting lamella, from which arise 
large funnd-shaped caliccs. Brownish yellow. Texture 
soft, spongy, but ve^ tough and fibrous. Surface uneven 
but fairly smooth. Skeleton main, a reticulation of 

stout bomv matter, sparsely cored bj uniserially arranged 
spicules; (ft) dermal, a closer reticulation of stout homy fitore, 
with few axial spicules, but echinated abundantly by tufts of 
outwardly projecting spicules. Spicules:—(1) snort fusiform 
acerates, snarp-pointea. slightly curved, size *2 by *014 
millim.; (2) large slender bihamates, size *12 by *004 
millim. 

Locality. Port Jackson, 30-35 fath. 

Genus Toxochawka (Ridley). 

Fibre as in typical Ohaliniua| but tricurvate flesh-spiooles 
present. 
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[Toonochalina rohuata^ Kidlcy, 

Locality. Off Bahia, 7-20 fath.] 

Subfamily iii. Tedaniina, 

Spicules acuale and cylindrical (tlic latter chiefly dermal), 
and long hair-like trichites. 

Genus Tedania (Gray), 

Acuates smooth. 

Tedania oommixia^ n. sp. 

Massive, amorphous. Creamy yellow. Soft and compact, 
with much foreign matter. Surface slightly corrugated. 
Dermal membrane thin, distinct. Skeleton of loose wisp¬ 
like fibres. Spicules:—(1) hastately-pointed acuates, slightly 
curved, size *3 by *0042 millim.; (2) bicapitate cylindricala 
with slightly developed oval heads, size ‘85 by *004 millim.; 
(3) fine haiv-Uko trichites, ’13 millim. long. 

Locality. Station 162, Bass Strait, 38 tath. 

Tedania massa, n. sp. 

Massive, cake-like, attaining enormous dimensions. Very 
soft and spongy. Surface fairly even, very minutely hispid. 
Vents Bcatteied, level with surface. Skeleton loosely reticu¬ 
late. Spicules:—(1) stout acuates, curved, subhastatoly 
pointed, often blunted, size *7 by *03 millim.; (2) cylindri¬ 
cal, straight, hastately pointed, sometimes with small heads, 
size *46by *013 millim.; (3) aceratc trichites up to *8 millim. 
long, often collected into fibres. 

Localities, 7Station 163 I), New South Wales, 120 fath.; 
Station 313, cast of Straits of Magellan, 55 fath.; Station 320, 
oflF Bio de la Plata, 600 fath. 

Tedania ir^ndihuliformis^ n. sp. 

Erect, lamellar, fbnnebshaped. Height 2^ inches, breadth 
2 inches. Pale yellow. and very fragile. Vents 

small, scattered on inside of cup. Skeleton a loose, slightly 
fibrous reticulation of rather slender acuates, with bicapitate 
cylindricala, in tufts or scattered, at the suxfaco. Spicules- 
Q) almost straight slender acuates^ sharply and rather sud- 
^ly pointed, size *54 by *015 millim.; (2) slender bioapi* 



336 


Messrs. S« 0. Eidley and A. Dendy on 

tate cylindricals with oval heads, stsso *28 by *0063 millim.; 
(3) slender tricliites, size *35 by *002 millim. 

Locality* Off south-west coast of Patagonia. 

Tedania actiniifonnia^ n. sp. 

Sessile, cylindrical^ attached by narrowed base; abruptly 
truncate al)ove, forming a flat surface, which bears small 
oscular tubes. Height | inch. Colour greyish brown. 
Texture soft and spongy. Pores in a definite narrow zone 
about fV below top, very abundant. Main skeleton a 
diffuse and irregular reticulation of acuates. Dermal reticu¬ 
lation below the pore-zone irregular, above it forming a low 
wall of thickly-packed, vertically-disposed acerates (cylin¬ 
dricals). Spicules:—(1) stout, slightly curved, rather blunt 
acuates, size *87 by *03 millim.; (2) hastatcly-pointcd 

cylindricals, size *58 by *019 millim.; (3) acerate trichites, 
size *56 by *0031 millim. 

Locality* Station 299, off Valparaiso, 2160 fath. 

Genua TEAcnYTBDANiA (Ridley). 

Acuates spined. 

Trachyiedania patagonica^ n. sp. 

Massive, amorphous. Pale yellow. Soft and crumbling. 
Skeleton a very loose and irregular reticulation of spicules, 
with tufts of acerates (cylindricals) near the surface. Spi¬ 
cules:—(1) rather stout, slightly curved, entirely spined 
acuates, size *35 by *0125 millim.; (2) short, straight acerates 
(cylindricals), snbtusiform, somewhat bastateiy pointed, size 
•245 by *007 millim.; (8) veiy fine acerate tricliites, length 
about *2 millim. 

Locality* Station 308, off south-west coast of Patagonia, 
175 fath. 


Subfamily iv. BmuAcmtMXA* 

(Characters as given for the sole genus, BumaccUa^ 

Genus DesMaoella (Schmidt). 

Skeleton-spicules acuate to spinulate. Flesh-spicules bi- 
hamates or tricurvates or both. 

[DsswioosSa anneooa^ Schmidt. 

Locality* Station 24, West Indies, 890 feth.] 
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Subfamily v, VoxsszrxjjfA. 

Characterized by the presence of a trenchant bihamato 
spicule 


Genus Vomekula (Schmidt). 

Skeleton-spicules aoaatc. Flesh-spicules large trenchant 
bihamatcs^ to which others may be added. 

Vomerula eapertoides^ n. sp. 

Erect leaf-like expansions, up to 10 inches high. Pale 
yellow. Surface uneven, conuloae. Dermal membrane thin 
and transparent, with well-marked skeleton reticulation : sub- 
dcnnal cavities large and irregular. Texture tougli and 
coarsely fibrous. Vents upon small thin-walled tubular 
projections. Spicules:—(1) smooth acuates, size *7 by *019 
miliim*; (2) large trenchant bihamates, contort, notched at 
the inner angles and in the centre of the shaft, as in Bower- 
bank’s figuie (/. c.), length *177 miliim,, breadth of shaft 
*019 millim.; (3) small bihamates of the usual kind, length 
*038 millim. 

Localities. Station 142, Agulhas Bank, Cane of Good Hope, 
150 fath., abundant; Station 320, off Bio ae la Plata, 600 
fath., one fragment. 

Family 3. Desmacidonida. 

Skeleton-spicules of various forms. Anchorate flesh- 
spicules normally present. 

Subfamily i. EanuxNA. 

Fibre not echinated by laterally projecting spicules. 

Genus Esperbxju. t (Yosmaer). 

Skeleton-spicul^ smooth, acuate to spinulate. Flesh- 
spicules palttsate ine^uianchorates, to which may be added 
bihamates &o. Mam skeleton with conspicuous primary 
fibres. 


Espsrdla mamm^rmis, n. sp. 

Sessile, hemispherical, about | inch in diameter, with short 

♦ yide Bowerbank, Mon. Brit. Bpong. vol. i. pi. v. fig. 112. 
t IStperia, Nardo, 
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oscular projeclions (usually one only) at summit. Greyish 
yellow. Soft and stringy. Spicules;—(1) slender acuate, 
finely pointed, size 1*0 by *019 millim.; (2) palmate inequi- 
anchorates, with well-rounded palm, length *072 millim., 
breadth of palm *034 millim. 

Locality. Station 147, east of Prince Edward’s Island, 
Southern Ocean, 1600 fath. 

Eaperella la^pidiformtSy n. sp. 

Massive, sessile, boulder-like (size 54 by 3^ by 2‘f inches). 
Soft but fibx*ou8, minutely hispid. Vents numerous short 
wide tubular processes, confined to the summit. Spicules:— 
(1) acuate, tending to spinulate, rather sharp-pointed, size 
*9 by *02; (2) large palmate inec^uianchoratc, with three 
strong teeth at each end, size *094 millim. long. 

Locality^ Station 320, off Rio de la Plata, 600 fath. 

Esperella murrayi^ n. sp. 

Massive, lobate, sessile, with narrowed base. Height 6i 
inches; greatest breadth 4f inches. Pale yellow. Hai'd and 
dense. Surface smooth arid even except for numerous mean¬ 
dering cracks (pore-areas), which form a reticulation every- 
where^ except on the summits of the lobes. Vents grouped on 
summits of lobes, about ^ inch in diameter. Pores m the 
cracks of the surface, reducing the dermal membrane here to 
a sieve. Dermal skeleton a dense felted layer of acuate 
spicules. Spicules :~(1) acuate, slightly msiform, size 
•7 by *019 millim-; (2) large palmate inequianchorates, 
lengm *072 millim., breadth of palm ^019 millim.; (3) bi- 
hamates. often much contort, size *063 by "0024 millim.; (4) 
trichite oundles, size *076 by '018 millim. 

Locality. Off Port Jackson, 30^35 fath. 

Esperella poroca^ su sp* 

Oylindrical, diameter about ^ inch. Fibrous but rather 
soft. Surface minutely hispid, but with a porous appearance, 
due to the close reticulation of the dermal skeleton. Vents 
few, small Dermal skeleton a compact reticulation of dense 
spiculo-fibre with meshes *8 millim. wide. Spicules:—(1) 
spinulate, sharp-pointed, with small beads, size *88 by *016 
millim.; (2) palmate inequianchorates, length *05 millim., 
with long narrowed palm at large end: (8) Targe simple and 
contort biUamaiea, size *16 by ‘OuSS millim. 

Locality, Off Port Jackson, 80-85 lath. 
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Esperella nttda, n. sp. 

Incrusting (?). Pale yellow. Soft, minutely hispid. Der¬ 
mal membrane thin and transparent } pores in groups, groups 
scattered. Spicules;—(1) spinulate, with small licaa, abruptly 
shnrp-pointedj size ‘245 by *016 millim.; (2) palmate inequi- 
anchoratos, with long narrow palm at large end, length *025 
millim. j (.‘1) simple and contort bihamates, size *12 by *0063 
millim. 

Locality, Off Bahia, shallow water. 

Esperella fuacttf n. sp. 

Sublobose, rounded. Dark greyish brown. Soft, resilient. 
Vents few, with slightly tubular margins. Pores scattered. 
Spicules :—(1) ajiinulate, with distinct oval head and usually 
much blunted apex, size *455 by *0126 millim.; (2) palmate 
incquianchoratcs, length up to *063 millim.; (3) slender, 
usually much contort bihamates, length *044 millim.; (4) 
small compact oblong tiichitc bundles, size ‘0315 by ‘0063 
millim. 

Locedtty. Off Bahia, 17 fath. 

EepereUa arentcola, n. sp. 

Massive, flat, cake-like (largest measuring 7 by 3^ by f 
inch). Light brown. Brittle, extremely sandy. Dermal 
membrane thin and transparent. Vents small and scattered. 
Skeleton very loose. Spicules:—(1) long and very slender 
spinulate, with distinct head and sharp point, size ‘4 by *0072 
millim.; (2) small^ slender, palmate inequianchorates, *026 
millim. lon|;; (3) simple and contort bihamates, size ‘077 by 
*0048 millim.; (4) large trichite bundles, size ‘35 by *07 
millim. 

Locality. Station 162, Bass Strait, 38 fath. 

EspertMa aimonia, n. sp. 

Bsmose, cylindrical, or more or less massive. Fibrous, 
elastic. Mmutely hispid. Pores scattered. Spicules:—(1) 
spinulate, with smdl heads, sharply and gradually pointed; 
size *4 by *0145 millim.; (2) hrm palmate inequianchorates, 
‘072 miUim. long, with palm ‘036 millim. wide, the small 
ends abruptly truncated, and often attached to the spicnlo- 
fibre; (8) large, stout, contort bihamate, size *24 by *019 
millim.: (4) smooth trienrvates, size *146 by *003 milum. 

Locality. Simon’s Bay, Cape of Good Hope, 10-20 fath. 
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Esperella biaeriaU$. 

Consisting of a long, straight, slender axis, somewhat flat¬ 
tened, giving off short, slender, spicular process^ in two 
opposite series along the margins; coated by a thin crust of 
soft tissues. Length of ^nge .3^ inches, lon^r diameter sV 
inch. Surface hispid. Spicules :—(1) long, lender, fusiform 
acuates, very thin at both ends, length may reach over 2*0 
millim., diameter *038 millim.; (2) spinulates, hastately 

pointed, size *44 by *01 millim. (dermal); (3) minute pal¬ 
mate inequiauchorates, length *0126 millim.; (4) small 
slender bioamates, length ‘025 millim. 

Localities. Station 281, South Pacific, 2385 fath.; Station 
291, South Pacific, 2250 fath. 

Genus Espebiofsib (Carter). 

Acuate or subspinulate skeleton-spicules and palmate equi- 
anchorate flesh-spicules. 

Esperiopsts symmetrica, n. sp. 

Erect, slender, cylindrical, covered with numerous long, 
slender, spicular processes^ which cause it to resemble a 
bottle-brush. Diameter ^ inch (including spicular processes). 
Colour dark chocolate-brown. Skeleton radiately arranged, 
but with no definite central axis. Spicules :—(l) slender, 
fusiform, subspinulate, size about *8 by *028 millim. (or slen¬ 
derer) ; (2) large palmate equianchorates, length ‘037 millim.; 
(3) very minute slender bihamates, length *018 millim.; (4) 
much larger, very slender bihamates, rather scarce. 

Locality. Off Prince Edward’s Island, Soutkem Ocean, 810 
fath. 


Espsriyms eylindriea, n. sp. 

Erect, ^lindrical, dichotomously branched. Height 11 
inches. Yellowish ^ey. Hard and tough, minutely hispid. 
Skeleton a central core of dense homy fibre, covered by a thin 
coat of gruiular choanosome. Spicules chiefly imbedded in 
raongin in the axis and in fibres radiating to the surface. 
Spiemes :-~(l) smooth acuates, (a) stout, up to *7 by *028 
millim., (5) slender, up to *7 by ‘OMS millim.; (2) small 
palmate equianchorates, length *025 millim.; (3) smooth tri- 
curvates, *07 millim. long (rforeign). 

Locality. Off Port Jackson, 80-35 fath. 
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E8j)er%o})si8 chalUngeri (Ridley) 

l^lic best idea of the external form of this sponge will be 
obtained from the figure referred to Erect, stipitate, giving 
off branches on one side only, each of which terminates in a 
concave lamellar ex]jan8ion. Length up to about 8 inches, with 
six or seven lamellas. Light yellow. Stem densely fibrous, 
lamelhe ratluT fragile and soft. Pores very abundant on 
concave surface of lamellai. Vents small, abundant on 
convex surface of lamellae. Spieulcs :—(1) curved aeiialea, 
gradually sharp^pointed, size about *35 by *012() millim.; 
(2) palmate eijuiancliorates, length *031 millim. Phis Hi)ecies 
possesses the most r<*maikable and beautiful external form of 
all known Moiiaxonid sponges. 

LomUtks. Station iJifi, east of (Jelebea Island, 825 fath., 
abundant; Station 214, south of Philippines, 500 fath. (var. 
meangerms^ fragments onlj). 

Esperiopsis profunda^ n. sp. 

Stipitate, with narrow tubular head; height up to about 
4 inclies. Light yellowish grey. Soft and spongy. Hispid. 
Skeleton very loose in the head. Spicules;—(1) acuate to 
Bpinulate, gradually sharp-pointed, size 1*4 by *0157 millim.; 
(2) large palmate equiaaclioratcs. length up to *09 millim., 
but more commonly about *05 millim. 

Locality^ Station 147, Southern Ocean, 1600 fath. 

EHperiopsis onomaluy n, sp. 

Digitate; irregularly ramose. Greyish yellow or grey. 
Soft and compressible, but clastic and very fibrous, Chalina^ 
like. Dei mal membrane delicate and transjiaront. Skeleton:— 
(a) dermal, loose tults of spicules; (6) main, rectangular, 
composed of stout spiculo-tibn* with much spongin and few 
spicules. Spicules;—(1) long slender acuates, tending to 
subspinulate, sharp-pointed, size about *26 by *005 millim., 
but commonly longer and slenderer; (2) very rare, very 
minute, very slender cquianchorates, length about *01 millim. 
Locality, Honolulu, 16-20 fath. 

Eaperiopsia (?) pulchellay n. sp. 

Very small, thin patches of a blackish colour, iucrusting a 
Myxilla, Pores in definite areas or sieves, each area about 

• AtnphikcfM ohiUlrngm) Uidloy, Narr. of Oruis© of Il.M.S. <Chal-. 
longer,* vol. i. pi. 2, p. 570, fig. 187, 

Ann, (& Mag. N. Hist. Ser. 5. Vol. xviii. 24 
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•45 niiUIiru iu dianiotcr, visible to the naked eye as a minute 
lighter-colourecl oval spot on the surface. Colour due to very 
numerous minute cells of a blaekish-green colour. Spi¬ 
cules :—(1) acuate or suhspinulatc, sharp^pointed, usually with 
several slight hullious innations along tlie shaft, size *3 by 
•OOfiS millim.; (2) palmate equianchorates, largo, and of 

peculiar shape, length *1 millim., the young forms very short 
aiul broad, with the two front palms united by their apices ; 
(3) very minute, slender equianchorates, of the ordinary 

Amphilcctus’’ ty])e, length 015 millim. 

Localiiy. Station 192, H.W. off New (Juinea, 140 fath. 

Genua CtADORttHiZA (Sara). 

lixtcrnal form usually definite and symmetrical. Skeleton- 
spicules acuate or (and) spinulate. Characteristic flesh- 
spicule inequianchorate, with three or more claw-like teeth at 
each end, and a curved shaft expanded laterally into wing¬ 
like processes, especially near the large end. 

Cladorrhiza vioruIiJvrmi$y n. sp. 

A smell globular head perched on the summit of a stalk. 
Head conulose, owing to the ends of radiating skeleton-fibres; 
like a mulberry; diameter, excluding the oouuli, inch* 
The stalk is prolonged through, and projects for a short way 
above, the head. Colour (ciry) white. Skeleton composed 
chiefly of a main longitudinal axis giving off .stout radiating 
fibres in the head. Spicules:—(1) straight, slender acuates, 
reaching over 2*0 millim. long, diameter *05 millim., has- 
tately pointed; (2) inequianchorates with three prominent 

teeth at each end, length *063 millim.; (3) large, contort 
bihamates, size up to *35 by *145 millim. 

Locality, Station 167, Southern Ocean, 1950 fath. 

Cladorrhiza hngipinna^^ n. 8p« 

Consisting of a subglobular body, somewhat flattened below, 
with a fringe of very long fine supfK^rting processes (twenty- 
five or thirty) project ii){|; outwards and downwards, while a 
circlet of very sliort stifl process(‘8 crowns the summit of the 
body. From the centre of the lower surface depends a long 

* For the very remarkable exlerual shape which characterizes this and 
certain other species we propose the name Criwnrhka form after 
Schnndt’s genus Ciinorrhim* The function of the long ra^ating pro¬ 
cesses is evidently to support the sponge on the soft mud on wm<ai it 
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root-like process. Diameter of body ^ inch, length of sup¬ 
porting processes I inch. Pale yellow. Spicules(1) long 
slender acuates of various sizes, the longest in the main fibr(‘s; 
(2) small tridentate inequianchorates, length ’034 to '0(j 
niillim. 

Locality, Station 264, North Pacific, 3000 fath. 

Cladorrliiza atmiliSy n. sp. 

Sponge of Crfnorrhisa•‘form j consisting of a conical body 
with a r(X)t-like process depending from the centre of the base, 
and with a fringe of long stiff supporting {)roccsses radiating 
outwards and downwards. Diameter of base of cone ^ inch. 
Colour dirty yellow. Spicules :—(1) very long slender acuates, 
m usual, forming the fibres of the various processes ; (2) short 
inflated spinulates with distinct head, sharp-pointed, length 
from ’21 to *693 millim., thickness about *016 millim., thickly 
scattered near tlie surface of the sponge ; (3) tridentate cqui- 
anchoratos as usual, length about *0315 millim. 

Locality, Station 281, South Pacifie, 2385 fath. 

Cladorrliiza inversa^ n. sp. 

Sponge of Crinorrhiza-form, Consisting of a small conical 
body, produced upwards into a long slender process; base of 
cone nearly flat, with a fringe of short stifl’ proccbses radiating 
outwards and downwards, and a single veiy short stiff process 
projecting downwards from near the centre. Diameter of base 
\ inch. Spicules:—(1) large, slender, fusiform, blunt-pointed 
acuates, size alx)ut 2*0 by *0375 millim. (but variable), 
forming the main fibres; (2) scattenid fusiform spinulutes, 
sharp-pointed and with clulHshupcd heads, size al»out '63 by 
•0189 millim.; (3) tridentate equianchorates, with much- 
expanded shaft, length ’03 millim.; (4) bihamates (?). 

Locality, Station 332, South Atlantic, 2200 fath, 

Cladorrhiza tridentaUiy n. sp. 

Sponge small, hemispherical. One surface slightly concave 
with inwardly-turned margin; the other convex, sometimes 
attached. Height 4 inch, diameter 4 inch. Pale greyish 
yellow, soft and yielding. No distinct fibres in the skeleton. 
Spicules :—(1) long very slender spinulates, fusiform, with 
very small head, gradually and finely pointed, size aliout *7 by 
•0165 millim.; (2) large inequianchorates, witli stout, strongly- 
curved shaft bearing large wing-like lateral processes, and 
with three stout sharp teeth at each end, length about *076 

24 « 
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Tnillim. ; (3) slender biharnates, size about *09 hy *0032 
millim. 

Locality. Station 147, between Prince Edward’s and CiDzet 
Islands, 1600 i’atli. 

Genus Trouhoderma*, n. g. 

Acnatc skeleton-spicules and incquianchorate fieali-spicules 
of the (ladorr}nzaAy\^c^\ also the characteristic spicules of 
the genua^ consisting eacli of a long straight shaft with (usually) 
five equal teeth arranged in a star at each end. 

TrocJiotlcrma mtrahlh^ n. sp. 

Sponge of the Crinorrhiza-iorm. Consisting of a conical 
body with concave lower surface. Margin fringed with 
numerous (tliiity or forty) very long spicular processes, pro- 
j(‘Cting outVN ards and downwards. From the centre of the 
lower surface depends a long slender root-like process. The 
suminit of the body is jiroduced into a ))apilla bearing nume¬ 
rous, very short, slender spicular processes. Diameter of 
body \ inch. Sjiicules:—(1) straight, slender acuates, which 
inny attain a length of over 8J millim.; (2) tridentate equi- 
anclioratos of the usual Uladorrhiza^iy\>ii^ length aliout ’038 
millim.; (3) bihamates, w ith the ends produced into slender 
whip-like processes, length *076 millim. t; (4) large spieulos 
with stout, straight, cylindrical shaft, and a rosette of usually 
five teeth at each end, length up to *23 millim. Tliose spi¬ 
cules form a dense layer inerusting the body, 

Localily. Station 29J, South Pacific, deptli 2250 fath. 

Germs Ciionduocladja (Wy. Thomson). 

Usually of symmetrical external form. Skeleton-spicules 
acuate to spiuulute. Characteristic flesh-spiculcs equiancho- 
rates, with curved shaft expanded laterally near each end, and 
with three or more teeth at each end. 

Chondrocladm atijjitata^ n, sp. 

A spherical head perched on the end of a long stalk. Dia«» 
meter of head about i inch, length of stalk 1 inch, attached 
atthebase. Pale yellow. Soft, hispid. Spicules:—(1) long, 
sharp-pointed, fusiform spinulates, with veiy faintly markoa 
heads, size up to 2*2 by *038 millim.; (2) iarge equiancho- 
rates with curved shafts bearing five prominent claw-like 

• Tpox^Sf a wheel; the skin. 

t The IcDgth of hihaiuato spicules is always measured from bead to 
bend. 
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teetli at each end, lateral procesacs well developed, length 
•08/> millim.; (3) slender biliuiiiates, length ’055 niillim. 

Locality. Station 147, between Prince Edward’s and Crozet 
Islands, 1000 I'ath. 

Chonilrochidia clamta^ n. sp. 

A very small globular head perched on the end of a slender 
stalk, which is short, and at the l>ottom breaks up into a tuft 
of rootlets. From various parts of the liead radiate long 
slender procc^sscs. Diameter of head about inch. Pale 
yellow. Spicules :—(1) slender acuates, size variable, up to 
I'O by *022 niillim.; (2) tridentate cquianchorates of the usual 
Cho7idrovladia-iyyi^j length ’057 inillini.; (3) bihainatcs 

about *044 millim. long. This sponge makes a near apj)roach 
to the typical CVfaorMwa-form. 

Locality. Station 174, Fiji Islands, 140 fiith. 

Chotidrodadia crinita^ n. sp. 

Sponge of the Crinonhisa’-iovm ; consisting of a ecniical 
body, terminating above in a spike-like projection. IJase 
fringed by a number of long, coarse, hair-like proe.csses, and 
with a stout papilla projecting from its centn*.. Diameter of base 
/jj inch, livownish yellow. Spicules :—(1) slender acuates, 
size in the main fibres about 2*2 by *044 millim ; (2) large, 
tridentate equianchorates of the usual Ohondrovdadia'-ioxxxx^ 
length about *1 millim.; (e3) slender bihamates, length about 
•07 millim. 

Locality, Station 216 a, north of New Guinea, 2000 fatli. 

Genus Desmacidok (Bowerbank). 

Form various. Skeleton-spicules acerate to cylindrical. 
Flesh-spicules equianchorates and usually bihamates. 

Desmacidon reptans^ n. sp. 

Incrusting other sponges or free, massive, amorphous, or 
digitate. Greyish yellow. Texture fairly firm, resilient. 
Vents and pores small and scattered. Derntal skeleton usually 
well developed, with fibre composed of proper spicules and 
foreign bodies, and with meshes which vary a good deal in 
width. Spicules !—(1) smooth acetates, sharply and rather 
abruptly pointed, size *18 by *008 millim. j (2) equianchorates, 
witli three sharp teeth at each end, and no palms, length 
*019 millim; (3) simple or contort bihamates, about *038 
millim. long. 

locality. Off Bahia, 7-20 fath. 
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Desmacidon conulosa^ n. sp. 

Consiflting of a stout peduncle expaudinff above into broad 
flattened lobes, Ileiglit 3| inch. Greyish yellow. Firm, 
tough, resilient. Suri’ace conulose. Vents small, scattered 
over both surfaces. Skeleton, a coarse reticulation of stout fibre 
with little spongin. Wpicules:—(1) stout, fusiform, gradu¬ 
ally 8harp-j>ointed acerates, size *7 by •057 milliin.; (2) small 
j)Hlmatc cquianchorates witli large anterior palms, length 
•032 millim. 

Locality. Simon’s Bay, Cape of Good Hope, 10-20 fath. 
Desmacidon (?) ramosa^ n. sp. 

Consisting of irregular, vermiform, anastomosing branches 
about j inch in diamctcir. Pale greyish yellow. Tough and 
leathery. Surface minutely hispid, often with a reticulate 
appearance. Vents scattered, with tlicir margins slightly 
produced. Skeleton composed of a central axis of sjiiculo- 
fibre from which bands of fibre radiate to the surface, 
beneath which they break up into divergent tufts of spicules, 
which sui^port the dermal membrane and sometimes project 
beyond it. Spicules :—(1) sharp-pointed, fusiform acerates, 
size *6 by •022 millim,; (2) tndentate equianchorates, the 
shafts of which ai)pear to be extended into slight lateral pro¬ 
cesses, length *02 millim. 

Localities. Station 142, south of Cape of Good Hope, 150 
fath. j off Marion Island, 50-75 fath. 

Subgenus Homceodictta (Ehlers). 

Differing from Desmacidon in the form of the equianchorate 
spicule. This has a distinct anterior palm, usually slightly 
curved outwards at the free end and always giving off in the 
median lino a backwardly projecting process, which, when 
viewed laterally, pvea to the anterior palm a forked appear¬ 
ance. Usually also the shaft of the spicule is laterally ex¬ 
panded all the way along *. 

Uommdictya hergmlemnsis^ n. sp. 

Lobate or digitate. Light brownish yellow. Soft, spongy, 
resilient. Surface woolly-looking and minutely hispid. Vents 
small and scattered. Skeleton very loose and ilWefin^. 
Spicules :—(l) short, stout, sharp-pointed acerates, size-35 by 
•0189 millim.; (2) palmate cquianchorates of the typical 

TT* fiffuroof this spiciUo ridB Carter, Ann. & Msg. Nat. 

Hist, 1882, vol. X. p. 111, %. 1, a, 6. 
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form, anterior palms oval, may be slightly turned out at 
the end, shaft with a delicate lateral expansion all the way 
along, length ’028 millim. 

iMality. Iloyal Sound, Kerguelen, 25 fath, 

Uommodictya grandis^ n. sp. 

The single specimen consists of a large, broad, very much 
flattened lamella, presumably of erect growth, at the upper 
edge proliferating into compressedly digitate branches. G reat- 
est breadth of specimen 11 inches, greatest height 6 inches, 
thickness tV to i ii^ch. Greyish yellow. Firm, tough, fibrous, 
resilient. Surface fairly even, but minutely conulose and 
minuUily hispid. Vents small, in stellate groups of al)(>ut four 
each, on one side only of the frond ; very abundant. Skeleton 
well developed, composed of stout Axiuellid-like spiculo-fibre. 
Spicules :—(1) stout, fusiform accrates, bent in the middle, 
gradually sliarp-poiuted, size *45 by *04 millim.; (2) large 
palmate equianchorates of the usual type, but witli the middle 
portion of the shaft not laterally expanded, though ofte.ii with 
an irregular swelling, length *063 millim. 

Locality, Simon’s Bay, Gape of Good Hope, 10-20 fath. 

Genus Aetbmibina (Vosmaer). 

Sponge compact, texture cork-like, as in typical Subentee. 
Skeloton-spicules acuates or subspinulates. Flcsh^spiculcs 
equianchorates, and tricurvates with spined ends. 

[Artemistna suberitoides^ Vosmaer. 

Locality. Station 49, south of Nova Scotia, 85 fathj 

Genus Phelloderma ♦, n. g. 

Corticate, with cork-like rind. Skeleton radiately arranged. 
Skeleton-spicules smooth acuates. Flesh-spicules equi- 
anchorate. 

Phelloderma radiatum^ n. sp. 

Subglobular, with concave base of attachment, i inch in 
diameter, with cork-like cortex *24 millim. thick. Light 
brown. Vents (?few, scattered, each on a small papilla). 
Skeleton radiately arranged, fibres terminating at the surface 
in brushes of spicules whose points are imbedded in the dense 
cortex. Spicules :~(1) straight acuates or subspinulates, gra^ 
dually sharp-pointed, with the shaft slightly bulboualy dilated 

* ^fXX6r, cork; dfp/ia, skin. 
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at intervals, size *66 by *012G milli’ra.: (2) equianchorates 
of characteristic form, with three rather palmate teeth at each 
end, and diamond-shaped ^‘tubercle” [CarU^r ); often the two 
anterior teeth are united by their apices to one another: 
length *044 millim. The sponge also contains a good deal 
of sand, 

Lora/iff/n Station 320, off Rio de la Plata, 600 fath. 

Genus Sidlrodkkma n. g. 

Sponge with niainmifonn projectifujs and a dense external 
rind of closely packed, horizontally laid skeleton-s{)icuh\s, and 
a soft internal choaiiosome ” (Sollaft), Skeleton-spicules: 
smooth, hicapitatc eylindricals. Flcsh-spicules: equiancho¬ 
rates, trichites, and (usually) bihainates. 

Suleroderma nanccllujerum (Ridley) f. 

llemispli<‘rical, sessile. Rind hard and demse, composed of 
densely packed hicapitatc cylindrieals; about 1 millim. thick. 
Surface covered by numerous pa|)illae, some vent-bearing- 
Pale yellow. Spicules:—(1) bicajiitate cylindrieals with a long 
cylindrical shaft and an oval head at each end, length *28 to 
•.595 millim., diameter in mid<lle of shaft *0063 to *0126 
millim.; (2) very fine long trichites, in bundles measuring 
about *45 by *17 millim.; (3) contort bihamates, large, mea¬ 
suring *06 by *0047 millim., and small measuring •0189 by 
•0015 millim.; (4) tridentate equianchornles, length *019 
millim.; (5) very minute equianchorates of peculiar form, 
shaft much expanded laterally all along^ so as to become 
oval and flattened, and notched in front in tiie centre, with 
one small oval tooth at each end, sharply recurved; length 
•01 raillim.J 

Locality. Station 188, off New Guinea, 28 fath. 

Genus Iopiion (Gray). 

Skeleton-spicules :—(1) dermal, cylindrical, usually bicapi- 
tate; (2) main, acuate, generally more or less spined. 
Flesh-spicules ;—(1) palmate inequianchoratcs, the small end 

^ (rlbfjpoif, iron; bipfia^ the skin. 

t ^^Crella mvueHigera, llidloy, Voyage of H.M.8. 'Challenger/ 
Narr. of ('raise, vol, i. part 2, p. 571. 

t We are indebted to the kindness of Dr. II. v, J^endenfeld for the 
opportunity of exaiuinlng a second species of this remarkable genus, 
•which occurs in his largo collection, whereby we have been able to give 
a more satisfactory generic diagnosis than would otherwise have been 
the case. 
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terminating in a sharp spur (constant) ; (2) bipocillale 
spicules ^ (almost always present). 

Ioj)/ion chelifer, n. sp. 

Massive, lionoyeombed. Light brown to black. Soft and 
crumbling. Skeleton loose. Spicules:—(1) s[)inefl acuates, 
size **4 by •<)2 milliin.; (2) bicapitate cyliiidricals, size *3 by *01 
millim., with microspined licads; (3) palmate im'quiaiichoratea 
as usual, *010 to *03 millim. long; (4) large bipocillatiid 
spicules’019 millim. long, of very peculiar form, shaft narrow 
and much bent, small encl clawed, with two prongs, large cud 
bearing two, three, or four expanded, flattened nukes, which 
together form a cuj). 

Localitiem, Si alum 142, off Cape of Good Hope, 150 fath.; 
Station 145 a, off Priiicc Edward’s Islaiul, 310 fath. ; Sta¬ 
tion 148 A, between Hrince Edward’s and Kerguelen Islands, 
550 fatli. 


lojihon cyllndricuHy n. sp. 

Erect, cylindrical; diameter ^ inch. Brown. Brittle and 
crumhliiig. Spicules :—(1) bicapitate cylimlriculs witli smooth 
shaft and distinct, inierospincd heads, size *22 to *29 by *008 
millim,; (2) smooth acuates, sharp-pointed, size *29 by *01 
nullim. 5 (3) palmate incquianehorates as usual, length 
*025 millim.; (4) bipocillates of usual shape, length *0127 
millim. 

Locality, Station 163 A, off Cape Howe, Australia, 120 
fath. 


lophon laminaltSj n. sp. 

A number of irregular, flat or slightly curved, cako-like 
expansions ; possibly cup-shaped when peri’ect. Thickness of 
lamellcB J to | inch, l)ark reddish brown. Texture loose, 
crumbling. Spicules :—(1) bicapitate cylindrical, heads 
sometimes microspined, size *34 by *0013 millim.; (2) large, 
smooth subspinulatCB, size *63 by *022 millim., rather abruptly 
sharp-pointed; (3) palmate inequianchorates, *025 millim. 
long; (4) bipocillates, *013 millim. long, consisting of a curved 
shaft with a large cup-shaped expansion at one end and a 
small one at the other. 

Locality, Station 145 A, off Prince Edward’s Island, 310 
fath. 

♦ For a figure of this npicule vide Bowerbank, ‘Mon. Brit. Sponir.’ 
vol. L pi. V. tigs. 124,126,120, 
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lophon ahnormalisj «• sp. 

Cylindrical, branched; brittle and crumbling. Black. 
Spicules:—(1) bicapitatc cyliiidricals with spincd heads, size 
•28 by '008 millim.; (2) acuates, generally spined at the base 
and also slightly at the apex, size *35 by •0126 millim.; (3) 
large palmate inequianchorates, *0378 millim. long, and of 
the usual Io^)hon type, chiefly in rosettes. Also smaller tmes 
of about halt the size, but not in rosettes. No bipocillates. 

Locality. Off Marion Island, 50-75 fatli. 

Genus Amphilectus (Vosmacr). 

We make use of this genus in tim manner indicated by its 
founder, namely, as a provisional receptacle for a number of 
species of doubtful position. 

* Amphilectus npolHnis^ n. sp. 

Massive, amorphous. Light greyish yellow. Rather soft 
and sj)ongy. Skeleton loose, contused. Spicules :—^1) slender 
acuales or subspinulatcs, gradually sharp-pointed, often micro- 
spined at the base, size ’315 by *0063 millim. (dermal) ; 
(2) stout, smooth acuates, size *5 by *0168 millim. (in main 
skeleton); (3) small palmate equianchoratea, length *016 
millim.; (4) large tricurvates with spined ends, size *3 by 
•0046 millim. 

Locality. Royal Sound, Kerguelen, 20-60 fath. 

Amphilectus ceratosusy n. sp. 

Massive, lobate. Lark reddish brown. Spongy, elastic, 
but fairly compact. Surface glabrous, but with small angular 
conuli. Vents small and scattered. Skeleton :—(a) mam. a 
reticulation of horny fibre, 07 millim. thick^ with no spicular 
core, and irregularly scattered spicules, which occur also in 
wisps near tlie surface; (i) dermal^ irregularly scattered spi¬ 
cules. Spicules:—(1) smooth bicapitatc cylindricals with oval 
beads, size *24 by *003 millim,; (2) palmate equianchorates. 
length *025 millim. 

Locality. Off Port Jackson, 7 fath, 

Amphilectus pihsusy n. sp. 

Pedunculate, lobate. Lark chocolate-brown; texture 
exjarse and hahy, but rather compact. Surface pilose, 
ehaggy, with deep longitudinal grooves. Spicules:—(1) bica- 
pitate cylindricals, heads usu^y miorospiued, size *42 by 
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•0063 inillim. (dermal) ; (2) smooth acuatos, size up to 2*0 
by *025 millim.; (3) acerates—(a) small, tricurvah*, size 
about *35 by *0063 niillim., (/>) large, almost or (juite straight, 
size up to 2*0 by *01 millirn. (a and h connected by interme¬ 
diate forms) "5 (‘1) very minute palmate equiauchorates, *0065 
millim. long; scarce. 

Localities. Christinas Harbour, Kerguelen, 70 fath.; off 
Marion Island, 50^75 fath. 

Aniphilfctus annectensy n. sp. 

Massive, lobale. Greyish yellow. Soft and spongy. Skeleton 
very loose and irn‘gular. Spicules :—(1) smooth acuates, gra¬ 
dually sharp-pointed, size 1*0 by *037 millim.; (2j bicapilate 
cylindricals, inequicnde<l, ends imcrospined, size *525 by 
*01 nnllim. (dermal) ; (3) small palmate equiauchorates, 
length *02 mil Urn.; (4) slender tricurvates with tainlly spinod 
ends, length up to *2 millim. (few); (5) usually coutort 
bihamates, length *063 millim. (few). 

Locality. Station 320, off Kio dc la Plata, 600 fath. 

[To be con tinned.1 


XXXV .—Contributions to the Study of the Littoral Fauna of 
the Anglo-Norman Islands (Jersey. Guernsey, llcnn. and 
Sark). By Dr. R. Kcpjhler. 

[Plaie XI.] 

[Oonlinued from p. 307.] 


HERM. 

The island of Herm is situated about 3 miles from the east 
coast of Guernsey, from which it is separated by a narrow 
channel^ the Little Russel, in which the sea presents oxceod- 
ingly violent currents. The island of Herm is not much more 
than Irnlf a mile broad and nearly 2 miles in length. The 
coast, which is nearly perpendicular to the east and especially 
towards tlie south, falls with a gentle slope to the north and 
west. On the west coast the sea in retiring lays bare an 
immense sandy beach, which extends at spring-tides to a 
distance of more than half a mile. Thus the surface of the 
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island is doubled at low water, and the outlines of the island 
are very different acot)r(ling to the period of the tide, Towards 
the north the sea exj) 08 es a beach of much less extent and 
sprinkled with rocks. 

Communication with the island of llerm is not easy, for 
the strong currents which prc'.vail around the island do not 
allow the fishermen to sail there except in very favourable 
weather; the steam-boat service is not frequent and does not 
always coincide with the times of low tide. The few excur¬ 
sions which I made to Henn enabled me to ascertain that this 
station was exceptionally rich. 1 should like very much 
to have stayed there for some days, but it is impossible to find 
accommodation. 

At low water the western part of the islanrl presents an 
immense beach, formed of shell-sand, upon which rise some 
rocks indicated on the charts by the names of Vermcrette, 
Ilcrmctier, and Hornet. In this beach live a great number 
of species of animals belonging to very varied t^pes, and of 
which an abundant harvest may be collected by digging in the 
sand with a spade. Towards the north-western region of the 
island, in the vicinity of the Hornet rocks, stretch vast 
meadows of Zostera*^ which are continued to the north of the 
island, where thejr give place to numerous rocks. We may 
therefore distinguish three distinct regions, in each of which 
the fauna presents a peculiar physiognomy. 


I. Shell-Sands. —These sands are composed of fragments 
of shells, conveyed by the violent currents which prevail 
around Ilevm, and thrown up by the sea upon the coast, 
where they accumulate in considerable quantities. Similar 
ddbris are also met with at certain points on the east coast, 
but do not give shelter to animals: to make up for tins the 
shells are much better preserved ttian on the west coast, 
for thejr are less rolled by the waves, and the concholo^st 
might in a short time collect a great number of interesting 
forms. The shells which are most frequently found in the 
shell-sand belong to the species indicated below. I give the 
enumeration of these siiecics, which really do not bmonff to 
the fauna of Hcrm, since they are only dead remains, to show 
the variety of specimens which may be collected in these 
sands. 
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Gasteropoda. 


Patella vultfntii, Linn. 
lleloium |)^lacidum, Linn, 
Tec‘turii \irj(iin‘a, Mult. 
Emanfiiiolla tiHsara, Linn. 
Finauivlla |,^a3ca, Linn. 
OuJyptriea chinensiH, Linn. 
iWch ufl luatfUH, Linn, 

-cint'rariiiH, Linn, 

—— nwbilieatuB, MimL 

-Btriatim, Lum 

-oxnBpratus, Prnn. 

■— zjzypliinuB^ Linn, 

-tiuiudus, Mont, 

Fhaaiaiiella ])ulla, Linn. 
Lacuna di\ aricata, Fab, 


Lacuna pallidula, DC, 
Littorina obtuaata, Linn. 

-rudiB, Mat. 

Riflfloa puna, DC, 

-ciii^illua, Mmt, 

-cancollata, DC, 

Odostomia lactea, Linn^ 
Natica catenata, DC 
Purpura lapilluH, Linn. 

M urox eriiiacouB, Lmn, 
JiHchcsiH luiiiiiua, Mont, 
Kaasa iucraHwata, Strom, 
Pyprira ouropcea, Mont, 

Den tab um tarentinmn, Lam. 


Lamellibranch iata. 


Anomia cphippiura, Linn, 
Pectou pusiu, Linn, 

-> ariufl, Linn. 

-op(‘rculari8, Linn. 

Nucula nucleus, Linn, 
Pectunculus ^lycyinorin, Linn, 
Area laidea, Linn, 

—“ — tetragona, Poli, 

Lucina borealis^ Linn. 


Cardium fasoiatuni, Mont. 

-nodDHum, 7 Mr/. 

--edulo, Linn, 

-nor\«'gicuin, Sp, 

VenuB oxob'la, Linn, 

-Carina, Linn, 

-xerrucoHu, Linn. 

-<nata, l*enn. 

Lima bians, (hnel. 


A careful examination would no doubt enable many other 
aperies to be recogni/^ed. 

Tlie group of animals living in these sands constitutes a 
venr interesting fauna. 

The A(TTNl-d5 are represented by Bunodes gemmneea^ 8a- 
gartia hellfsj and Peachia undata^ Gosse. This last species 
iH known to be rather scarce. The figure of it given by 
Gossc is unsatisfactory, but the species from Hcrm is easily 
characterized by its fivo-lo])t)d conchula and by its tentacles 
presenting circular bands. The largest specimens may attain 
a length of nearly 8 inches, with a thickness of from 1 to IJ 
inch. The int^uments present a tine rose-colour with^ spots 
of brick-red. The Peachia buries itself very deeply in the 
sand. To obtain it the hole indicating its presence must be 
sought on the ^ch and the spade pushed in quickly, so as 
not to give the animal time to retire lower down. The 
Peachics are associated with Edwardsiesy of which the column 
presents a very light grey colour and delicate and transparent 
integuments; these Edwardsimiomi bereferred to E. Ilarrasaii^ 
Quatref. 
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The Echinodeumata arc chiefly represented by Spatangi 
and lic/iinocardtum JlavescenSf Mull., which arc buried in the 
sand to a depth of about 4 inches. Their position is easily 
known by means of the little cone of sand which covers it. 

Evhinocardium Jlavescena attains a remarkable size; the 
largest are not less than about 3 inches long by 2J “2f inches 
wide. Tliey differ from the Mediterranean specimens in the 
first place by their size and also by their coloration, which is 
dark grey, never rose-colour, so tliat the name of Amphideiua 
roseus would not bo applicable to them. Upon these specimens 
1 find small pedicellariaj with fleshy valves, of a dark red 
colour, which I have indicjatcd u[>on the Echinocardta of the 
Mediteiranean. At Herm the Echinocardta are rather less 
frequent than tlic Sipatangu Sytiaptw {8. inharena) are very 
abundant. 

A NEMEUrrAN of very large size lives in these shell-sands; 
its body, of a dark colour, nearly black, except at the anterior 
extremity, which is lighter, is flattened and about inch 
wide and of considcr^le length. An imperfect specimen 
which I extracted with much trouble was about 20 inches 
long; it broke up spontaneously and immediately into a ^eat 
number of small fragments, just as the SynapUe do. This 
Ncmertiau is evidently very nearly allied to the specieii from 
the Pouligueu which Qiard has described under tne name of 
Avenardia iVtW, if indeed it is not siaicifically identical there¬ 
with. All that the learned Professor says of that species 
applies to the animal from Uerm ; he has remarked that 

when taken out of the water, instead of stretching itself 
softly like Linens^ the animal breaks up very rapidly into a 
multitude of smaller and smaller fragments. When the 
division ceases the fragments are scarcely more than 2 centi¬ 
metres [about iV inclij long, and each of them has acquired a 
rounded form, in consequence of the contraction of the muscles, 
which gradually diminishes the fresh surface of tlie section, 
and finally causes it to dii^appear entirely,”—phenomena which 
1 have observed iii the Herm Avenardia^ 

Of the PoLYt’HiETA, besides Nephthys Homletgiu Aricia 
Cumerij Arentcola piscatorum^ and 8thenelaia Eawardeii^ 
some interesting species live in the sands of Herm. I may 
mention a large Glycera which 1 refer to (?. alha^ Rathke, 
and which is very frequent, as also numerous Clymenians 
Vdymene lumhricoides^ Aud. & Edw., Leiocepholm coroncUue^ 
Quatref., and Arenia cruenta and A. fragtlia^ Quatref. In 
somewhat muddy places, near the portion coverea with Zo$>^ 
tera^ I have also taken some examples of Ammotryi^ane 
Qiatroidee^ Rathke. Among the Tubicola, Terebella oonchileya^ 
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Pall., Sdbdla pavoninoy Sav., and 8. arenihgay Quatref., are 
very common. But the Clueiopteri (6\ Quatref.) 

eapecially are abundant on all parts of the shore; they are 
found almost at every step, and even at points very close to 
the bank which are laid bare at nearly every tide. 

As to the Dlcapoda, they are represented by five 
species :—Thin politay (Wystes cassivelaumtSy Callianasaa 
subUirrnnoay (hhia deituray and stirhynohns. These 

Species, as is well known, are all fossorial. 

Mollusca are also very abundant, and bclonpf to the fol¬ 
lowing species :— Lutrarla ohionga, Chemn.; Solecurtuft caw- 
diduSy Ren.; Tellina squaliday Pult.; Holen ensis and 8» vaginay 
Linn.; PectuncuhisgtycymeriSylAnw,] l^ammohinjsrroensisy 
Chemn.; Mya truncatay Linn.; Cardium noroegienmy Sp. ; 
Astarts triangvlarlsy Alont. ; Donax poUhiSy Poli ; Mactra 
glaucoy Born; Natica Alderiy Forbes; and Hkenea planorbisy 
Forbes. 

Arnjfhioxus lanceolatus is exceedingly common in the shell- 
Bands at the limit of the lowest tides. The specimens are 
always of rather large size, attaining a length of over 2^ 
inches. 

Lastly, 1 have found in those shell-sands several Bpecimons 
of a fine Balanoglossus. of which 1 have already given a 
description in a note adclressed to the Academy of Sciences. 

The Balanoglossus of the island of ,Herm is very long and 
of very considerable size. As it is exceedingly soft and its 
body is always elongated, except towards the posterior extre¬ 
mity, which remains roiled up, I have never succeeded in 
obtaining a single entire specimen. The drawing which I 
give (PI. XL fig. 1 ) was made from three separate pieces of 
the same individual. As it is represented of the natural size, 
it will be seen that its length was about 14 inches. But 1 
am convinced that some individuals may attain a much greater 
length, for 1 have collected pieces of the digestive tube, tilled 
with sand, corresponding to the segment situated beyond the 
hepatic appendages, which were nearly 16 inches long. The 
diameter is about xv inch at the level of the collar. 

The conical trunk, inch in length when extended, is of 
a bright yollow (3olour. The succeeding or branchio-genital 
portion of the body, which extends to the hepatic region, is of 
a deep orange-colour, which passes into dark ^ocn at the 
level of the hepatic diverticula. The green cdour is con¬ 
tinued beyond the point at which the diverticula disappear; 
then it is gradually lost, and the last portion of the body, of 
i^m 4 to 8 inches in length, is quite colourless. 

The collar is ^ inch in length. Its anterior margin 
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presents some small uncaual lobes; its posterior margin is 
separated from the branchial region only by a slight trans¬ 
verse furrow. The region of the body which succetids the 
collar is rather deeply excavated on the dorsal surface; the 
groove which is observed here, and which is very deep beyond 
tlie branchial region, becomes gradually attcimatecl behind, 
and disappe^ars a little before the hepatic region, where the 
body is nearly cylindrical. The branchial region is about 
VV inch long. On its dorsal surface it presents an elongated 
triangle, of which the apex is directed backwards, bounde<l on 
each side by a slight groove, and presents in the middle a 
d(*.epcr longitudinal furrow, from which tluxre start laterally 
some small and very faintly-marked wrinkles, more numerous 
than tlio lines of separation of the body-segments. 

The hepatic ca'ca, al)()ut forty in number, arc simple diver¬ 
ticula of the intestinal wall independent of each other. The 
posterior region is irregular, more or less lumpy according to 
the quantity of coarse sand which it contains. 

This lialanoglosausy like all the species of the same germs, 
secretes a very abundant mucus from its cutaneous glands* 
It is well known that the mucus of the Balano^haai possesses 
a peculiar odour and that this odour varies with the sjiecies* 
Tims a species found by Qiard at the Gl<!)aan8 Islands, oppo¬ 
site Concarneau, JB. Robinii^ secretes a mucus wliich com¬ 
municates to alcohol a strong odour of rum. In the species 
from llerm this mucus possesses a veiy marked and perfectly 
characteristic odour of iodoform. This odour is extremely 
persistent; I have recognized traces of it even in specimens 
of whicli the spirits had been changed several times. 

As tills Balanoffhesue differs in its characters from all 
the species hith<*rto described, I have given it the name of 
JB. sarm&nstSf with reference to the locality where I found it. 
In a note communicated to the Academy of Sciences M. 
Pouchet has indicated that this Balanoghasus was certainly 
identical with one of the two ^ecies found at the QliSnans 
Islands. As these two s^iecies have never been described, I 
have retained for the Horm Balanogloesua the name that I 
gave it. The dcscriptir>n and figure which 1 give will enable 
the identity of tlie Jialanoghsms of the island of Herm to be 
establislicu hereafter, when the species from Concarneau shall 
have been studied and described in detail, 

Balanoghaaus aarnienais appears to exist over the whole 
extent of the beach, but it does not seem to bo very abundant 
there, for by digging in the sand for two hours (that is to say 
during the jieriod of low water) 1 have hardly met with more 
than two or three specimens. There is nothing, however, to 
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indicate outwardly the presence of the Dalanoglossm in the 
sand, and 1 have never remarked the pile of sand of which 
Oiard speaks, and which indicates the position of the Balano- 
glosst at the Gl^nans. 

II.—^In the ZostercD which extend to the north of the island 
live some interesting forms, which, however, occur also at 
Jersey and Guernsey. Some sponges {Lcucosolema hotryoides^ 
Isodictya jvcoi'um) and Comjwund Ascidia zosteri- 

cola^ Leptoclinum maculoHum^ L. asperum^ L.gelatinosum^SkHili 
L. sabulosum^ Didemnum aargassicolxiy Botry(hides^ and Bo- 
tryllus) are common there ; small Crustacea ( variansj 

Mysis vulgaris and M. chammleon^ Oastrosaccus sanctus^ 
Ouma Audouiniy and numerous Amphipoda) swarm there* 
Upon the Zostera* numerous Lucernarim (Z. octoradiataj Lam. 
are attached; I have only observed them at this single 


III.—Under stones and under the rocks, towards the north 
and north-west of the island, a very rich fauna lies hidden. 

Among the Ccki.knteuata we may cite:— Sagarfia sjihy- 
rodetamA 8. viduatOj MUll., Aiptasia Couchii and Corynactis 
viridisy Alim,, represented by several varieties which clpthe 
the lower surface of the rocks, in company with Alcyonium 
digiiatumy Linn. 

Of the SnoNOES :— Sycon ciUatum and 8. tessellatumy 
Chrantia compressay Dictyocylindrus ramosuSy Hymeniacidon 
caruncula and 11 . mammeatOy Halichondria incruatans and 
B. vaniceUy and Isodictya simulans. 

The Kcuinodekmata arc represented b^ 8trongylocen(rotu$ 
lividus (pretty common), Asterias glactalia (which occurs 
under nearly eveiy stone), Ophiothrur fragilisy Ophiocoma 
neglecta. ana Comatula rosea (generally distributed species). 
CriWella oculata and Asterias rubens are sometimes found on 
the sand. Echinocyamus pusillusy Flcm., is rather common; 
it also occurs among the Zostera. Cucumaria pentactes is 
pretty frequent. In one of the bulbous swellings at the base 
of the Laminarim 1 once found a specimen of a Ilolothurian, 
which has unfortunately been mislaid; from the description 
of it, which I have preserved, I thinx I am not mistaken in 
referring it to PsoUnus brevisy Forbes. 

The Tuebellaria are rather abundant:— Leptoplana 
trsmellaris and Prosthecermtts vittatus are frequent; Polyoelis 
imigatus and EuryUptacomuta are sometimes associated with 
it, but are more rare. Of the Nemerteans I have met with 
Ann. dk Mag. N. Hist. Ser. 6. Vol. xviii. 25 



858 Dr. R. Koehler on the Littoral Fauna of the 

Linem hnafeaimua, Nemertes gractUa^ Tetraatemma candidum^ 
and gome Vahnciw^ as at Guernsey. 

The PoLYCHir.TA arc repiescnted by nearly all the Guernsey 
species. I may particularly mention a very lar^c speies of 
lAmhricorKreis.ovCiY a quaiter of an inch broad, of wliich^ 
unfortunately, 1 did not obtain the anterior extremity, and 
which 1 approximate to the Z/.jf/tV/awtptfdesciibod by Quatrefa^; 
and Polyno'4 areolota^ Or., which I did not observe at Guern¬ 
sey. As to the other species that I have brought from llerm, 
they arc chiefly:— Pmynoil cirrata, Sthenelais Kdwardsiiy 
Kvmce HarrohSfi, Morphysa ^anguineay Staurorephalus rulrro^ 
vittatuHy Ly aid ice ninettay Lumbriconei eu contortay Aonia 
foliaccuy Cirratulm Lamarchtiy Stphonoatornum uncinatuniy 
Nereis Dtmeriliiy Syllis amicuy Eulalia clavigeray Phylhdoce 
laminosay Eieone lonpoy Glycera capifatay &c. 

The most interesting Crustacean of this region is Alpheus 
rubery Edw., a species which is known to be essentiaDy 
Mediterranean. liell describes it in his woik from a specimen 
found in tlie stomach of a codfish at Falmouth, The Alphem 
is not very abundant at Herm; 1 have^ however, collected 
several specimens. Moreover it indicates its presence by the 
diy sound which it produces by the creaking of the movable 
joint of its raptorial feet. With Alphem ruber I have found 
Btenorhynchus phalangiuniy Inaohm dorynchuSy Pisa Oibbsii 
and P, tetraodony Xantho floriday Pilumnus hirtelluSy Pirirnda 
denticulatay Poriunus puhery and A fhanas nitescena. 

Among the Mollusca I must indicate two Oephalopods-^ 
Ommaatrephes aagittatusy Lam., and Eledone cirrhoBayUxm.i 
and two other species which ^pear also to be peculiar to the 
island of Herm —Oaleomma Turtonisy Turt., and Lima hian$% 
Gmel. 

Unfortunately I could devote only a few hours to xtty 
researches in the north of the island of Herm. In the fit^ 
place I could not go to that island so often as I wishedi 
and further I chiefly explored the shell-sands for the 
purpose of procuring Balanoahaaiy of which 1 wished to 
possess some specimens which might enable me, after my 
return to France, to make an anatomical investigation of this 
interesting type. But the few indications, incomplete as they 
evidently are, that I am able to give here with regard to the 
fauna of the island of Herm suffice to show that ^s localiiy 
is one of truly exceptional richness, and that to aoologiim 
fortunate enough to be able to explore it thoroughly it will 
furnish exceedingly interesting prises. 

The geologic^: constitution of the island of Herm diffexi 
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Uttk from that of Guernsey; in the north the rocks are chiefly 
^anite and present some veins of syenite ; the south of the 
]alatld is principally formed of gneiss. 


) SAltK. 

ittle island of Sark is situated 7^ miles east of Guern- 
11 miles from Jersey. A service of steam-lmts runs 
pretty regularly between Guernsey and Sark during the 

aeason. 


The island of Sark is exceedingly curious and very remark¬ 
able for truly imposing natural beauties. It is a rocky plateau, 
formed of more or less decomposed syenite, porphjmes, and 
gneiss, with a mean altitude of about 130 feet, terminate on 
all sides by abrupt coasts, presenting perj>endicular cliffs 
plunging down into the sea. The island consists of two 
unequal portions, tlio whole presenting the form of a figure 
of 8, as they are united by a very narrow isthmus called La 
Couple. 

Tnc coasts being very high, the sea, in retiring, leaves no 
shores to bc explored except some small beaches, such as 
those of the Bay of Icart, Terrible Bay, and the Grande 
Ghrbve. According to the information that I have obtained 
these beaches present only a few naked rocks and do not 
shelter any animals, except perhaps a few Sea-Urchins. I 
devoted all the visits I paid to the island of Sark to the 
esLploration of the Gouliot Oaves {Caveme FrigondSe). which 
Austed and Latham, in their book on the Channel Islands, 
describe as a remarkably rich station as regards its fauna. 

These caves are situated on the western coast of the island 


^ Berk, opposite to a small uninhabited island, the island of 
Stoohou or l)cs Marchands, which is separated from Sark 
0^ by a very narrow arm of the sea, called the Go^iot 
{(Shukt ); opposite Brechou the island of Sark presents a 
muail raninsula, the Moye da Gouliot The rocky mass 
which lorms the Moye is pierced throughout its thickness by 
t wide excavation in the form of a tunnel, about 100 feet 
long and from 60 to 70 feet high; it runs almost exactly in 
a uoith and south direction, and thus traverses the Moye du 
Qouliot perpendicularly. This very picturesque cavern, much 
laiger tlian the others, is uncover^ every tide and presents 
of interest to the zoologist; its rocks are covered 
With and dense tufts of Oam^nularia ^uosa^ 

other cayea, situated at a lower levd, are exposed only 

26* 
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at spring tides, and they open quite close to the entrance of 
the preceding one. We penetrate through a fissure between 
two rocks into a narrow passage, which gradually widcito and 
buries itself in the rock parallel to the direction of theila^e 
cavern ; this passage constitutes the second cave, upormhich 
the two otliers open ; these are more spacious and g| off at 
right angles, to open upon the sea opposite the ispnd of 
Brechou. r 

The last three caves have their walls completely covered 
with equally numerous and varied animals, winch, being only 
laid dry at very long intervals, for a few hours every fortn^ht, 
have attached themselves to the rocks and multiply rapidly, 
presenting a vigour and a development which one does not 
find in any otlier locality. There are, in the first place^ Jialani 
(/?, lalanoides) which attain very considerable dimensions and 
upon which are packed together Sponges, Simple and Com* 
pound Ascidia, Bryozoa, and Hydraria, belonging to very 
various species; and the whole forms a thick living layer, 
in which the abundance of forms, combined with the variation 
of the brilliant colours, is well fitted to excite the admiration 
of the naturalists who may visit this incomparably rich station. 

The Sponors are exceedingly abundant in the caves. 
Bowerbank, who formerly visited them, records a groat nttm- 
ber of species; but it is certain that the too lavisn demands 
of zoologists must have greatly imi)0vcri8hed this wonderful 
station. Among the species which I have been able to 
determine with certainty I will cite compreeBa^ 
Sycon teaaellatum and S. ciUatumj Leuconia nitwa^ Grapt| 
LeucoHoJenia coniorfay Bow., and Leucogypaia C/ossef, Bow* 
These Calcareous Sponges are very abundant, and the ^ecimens 
are always of large dimensions. Among the other SpongOS I 
will indi(‘ate:— (laminua osculosua, Gr., Oeodia zeiktimim^ 
Johnst., Tethya lyncuriunij Johnst., and T. CoUingaii^ Bow., 
Miorociona atroaangmnea^ Bow., Hymeniaetdon mammeata^ 
Bow., Halichondna panicea^ Johnst., laodictya aimtdane^ 
Bow,, and Raphyrua Orifit/mif Bow., besides a great number 
of undetermined specimens. 

The ActinIjE are represented by Actinia equina, the speci* 
mens ot which are remarkable for tlie differences ot coloration 
they present, varying from red to green, brown, yellowiabi 
and pure or yellowish white; lyr Aotinoloba dianthua, EIK| 
and by several species of Sagartia. such as S. usatista, GoaAe| 
8 . viauata^ Miill., and 8 . aphyroaeta^ Gosso. Lastly, Oory* 
noctia vindis is very abundant in the last tbro caves, and 
presents several varieties, the most common of which corre^ 
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spend to those which Gosse designates hy the names of 0, 
sniaragdma^ C. rhodof/rasina^ 0, chrgsochwrtna^ and C. corals 
lina^ according to the predominant colour. 

In the third cave 1 have also collected seveial specimens 
of Akyoninm digitatnm. In this same cave are found Tvhu- 
larffp ( 7\ indivisa, llincks), which cover its roof with tlicir 
dense tufts. 

The Simple Ascidia are verjr generally diffused. Cynthia 
nistica attains a very laige size; we tiud further Ascidia 
jrroducta^ Asvidiella aspersa and A. scahra^ Cynthia sulcatula^ 
and Molgula arenosa^ Aid. 

Upon the tunics ot these different species arc attached 
numoious Compound Ascidia, such as Lcptoclinum asperam 
and L, dummy Amaroucium albicans and A, Nordmanni\ 
Bryozoa, namely Crista cornuta and U. denticulalay Lam., 
Cellejwra jmniicosuy Lam., J^^prafia folinceoj Ell. & Sol., Scru- 
j^eUaria soy petty Busk, Alucronetla Peachiiy Johnst., Mem- 
oraniporapi/ostty Linn.. &c., together with numerous ilydroids 
{CarnpanulttricPy HtriularuCy iHumuUirice), 

Among the Ascidians live numerous species of Vermes and 
Crustacea. I'ho Annclides are especially represented by 
Nereis cultrifera and iV. Dumeriliiy Syllis arnica and 8. diva- 
ricaitty Trvpanosyllis Krohniiy Grube, common Serpulce and 
VermilicPy and a species of Fibgrana. 

The Ciustacea almost all belong to the Isopoda and Ara- 
phipoda. Among the latter I will cite Muntagua monocaloidea 
and M. marinay Atylus htspinosusy Anonyx Edwardsiiy and 
Microdeuiimus WebsterUy ISp. B. j Nioea Lubbockianay Aora 
gracilisy rodocerm capillatuSy Exunguia stillipesy Nordm.; 
and Ntmia tahercuhstty Sp. B. Among the Isopoda :— Leuto- 
chelia Edwardsiiy Paratanais jbreipatusy Apseuaes talpay deera 
Nordmanni, Janira maculosay and, finally, a new form, which 
1 described last year in the ^ Annalcs des Sciences Naturellcs ’ 
under the name of Joeropsis hrevioornisy Koehl. 

I will further indicate CapreUa hystrixy Krdy., Pycnogonum 
UUioraUy and Ammoihea longipes. 

I have already noticed the presence in the caves of JEpophUuB 
Bonnairei and its larva. 

As to the MoUuaca, they are represented by a few not very 
interesting forms, such as Anomia mhippiumy Linn,, Modio-^ 
laria marmoralay Forbes, and M. aiscorsy Linn., Chiton dis- 
orepansy Br., and 0. Imvisy Mont^ MyHlus edulisy Linn,, var. 
angulata^ and Boris tuierculatay Guv* 
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List of the Marine Invertehrata collected at the Anglo-Norman 
Inlands in 1884-85 *. 


tSl^ONOKS. 

llynjeiimridon canincula, Boiv, J,, 
G., il. 


Sycon ciliatum, Ilhch* J., G,, TI., 

H. 

-tessoUfttiim, Bmv, G., 11,, R. 

Grantia compreMsa, Flem» J., G., 

H., 8. 

-ensata, Bow, 0. 

Leuoonia nivea, Gr, J., S, 
Lt)uco8o]eDia I'ontorta, Bow. S. 

-bolrylloiden, Bow. J., G., II. 

*-lacunosa, Bow. G. 

Leucog’ypRia Gossoi, Bow. S. 
Geodia zetlaudica, lohmt. 8. 
CaiuinuB oaculusuH, O^ufjf, J., 8. 
Polymastia mammilla. Is, Bow, G.; 

Tethya lyncurium, Johnst, J., S. 

-Gollingsii, Bow. 8, 

Dictyocylindrua ramoaua, Bow. J 

O. 

Microciona armata, Bow. J., G.; 

d, 

- atrosanguinea, Bow. S. 


-mamnioata, J., G, 

-armatura, J., G., 11, 

— colata, Bow. J., G. 
Ilalichondria panicoa, Johnst. J., 

G.,H.,S. 

-iocrustans, Johnst. G., H. 

Isodictva cirinrea, Bow. J., G, 
- dt^naa, Bow. G. ; d. 

— simulauR, Bow. J., G., 11., 8, 

-fucoriim, Bow. J., G., IL 

- infundibulifurmis, Bow. G,; 

d. 

- parasitica, Bow. J., G. 

Chaliua cervicomis, Bow. O. 
Bysidea fragilis (.^), Johnst. J, 
Vorongia rosea (r), Barrois. J. 
Raphyrua Griflitbsii, Bow. 3, 
Oplitospougia paoillata, Bow. G. 
(And many still undotarmined 
species.) 


COSLSNTEBATA. 


Aiptasla Oouohii, Gom. G., H. 
Actinoloba diantlms, EH. S. 
Actinia equina, Lim. J., G., H., 

Anetnonia sulcata, Bam, J., G,, 

Tealia crassicomis, Tkontps, J.. 
G., II. 

Btmodes gemmacea, Gom. 

G., H. 

Sagartia parasitica, CouoA J.) G^ 

— beUia,^(?asstf. J., G., H. 

- venusta, Qosse, 8, 

— viduata, MiiU, S, 

— sphyrodeta, Gom, G., S. 

—— —^ w. Candida. J. 


Si^rtia troglodytes, Gom, 


J^G 


Adamsia palliata, J.; d, 

Edwmrdsia callimorpha, Qom. J,, 

^ HanrassiL QmOrrf, H. 
Oorynactis ¥india, AUm. H., 8. 
—- —var. smoragdina. 

— , var. rhodoprasina. 

—“ —, var, chrys^hlorina, 

—^ , VOS, ooraUma, 


Alcyoniuni digitatum, Linn, H., 8# 
Lucernaria octoradiata, Lam, J., 


Peachia niidata, Chm. H. 
Cary^hyllia Smithii, Stokes, G 


♦ Utters J.^ G., H., B. denote that the species indicated have 
been found in the islands of Jersey, Guernsey, Herm, or Bark I mark 
vrith the letter d the species which areobtained only by dredge. 
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Echinodkhmata. 


Stronffylocentrotiifl livi’diis, i?r. 

j; {jih 1^- 

Sphierechmus gronularifl, Ag J.; 

SpRtaDgUH purpureufl, Miill, If. 
Ecliiiiocardium cordatum, renn, 
G. 

—- davescoiiH, Mitll* II. 
Echiuocyamuii pusiJliis, Flem, IL 
Aflteriscus verruculatua, Mcfz. J., 

AateriaH glacialis, Miill. J., ( II. 
— rubens, Zittn. J. (d), G., 11. 
Hulaator pappoHue, IMs. J.; d. 
Palaiiped iiitimlu*anaceua| Jleis, J .; 
d. 


Luidia fragUiarimt, Forbes, G.; d, 
Opbiothrix fragilis^ MiiU, G., 

Ophiocoma neglectai Jokmt, J., 

U., H. 

Opliiura albida, Foi'hes, J.; d, 

- tpxturata, Lam. J. ; d. 

Antadun rosucoiia, Litik, J.. G.. 
II. 

Cucumaria pontuctes, 0mm, G., 

— frondosa, MUU. G. 

Psulinua breviM, Forbes, II, 
Syuagta iuhwrauH, Uiih, Ijf K, J., 


Vkbmks. 


Leptf»|>lana tremellaris, (Ent, J., 

Proath^errous vittatusj Lang. J., 

0., U. 

Oligocladus 0aiiguiiioleiitu«| Quaf^ 
ref, J. 

Stylocboplana maculata, Stimps, 
J. 

Polycelifl Irovigatufl, Quatref, J,, 

H, 

Procori)8 argua, Quatref, G. 
Eur^^lepta cornuta, Mud. G., H. 
Llueufi lougiaalinuM, Aitfm. J., G., 
11. 

——- gt^sBerwnsiSf JohHat, J. 
Valencia aplendida, Quatref, J.> 

. . longiroatris, Quatref, G., 

H, 

-omata, Quatref, JG., U, 

Ampbiporua lactidoreua, M, Sert, 

Nemertes gracilis, Quatrrf, J., G« 
Polia filum. Quatref, J. 

— sangmrubra, Quatref, J, 
Oerebratulus bilineatus, Fen, J. 
Tetrastemma candidum, MuU, J; 

G., H. 

^Tenaniia Pried, Otard, H, 

Phasoolosoum elongatum, Fsf J.| 
G., H. 

— margaritacouxn, Sar$, J., G., 
U. 


Apbrodito aculeata, Linn, J.; d, 

-hy8trix, Aud. Lldw. J,; d, 

J’olynoe cirrata, MuU. J., G., 11. 

-equamata, ISao. J,, G. 

-areolata, Gruhe. H. 

Lagisca propinqua, Malmgr, J., 
G. 

Harmotlioe Maltugroiii, Lmk, G., 

11. 

Stbonelais Edwardsii, Quatref, J., 
G., H. 

Eunice Ilarrassii, Aud, tl’ Fdw, J 
G.,II. 

- Belli, Aud. ^ Fdw, J, 

Marphysa saziguinea, Aud. ^ Fdw, 
J., G., h: 

SiaurocephaiuB rubrovittatus, Or* 
G., H. 

Lysidice niuetta, Aud, ^ Fdw, J., 

G. , II. 

Lumbricouereis oontorta, Quatref, 
J., 0., H. 

-humilis, Quatref, J., G. 

-gigantea (P), Quatr^, H. 

Nepbthys Hombergii, Aud, ^ Fdw, 
J., G.,H. 

— Bcolopendroides, Z?. CAi. J, 
—~ longisetosa, (Fret, J, 

Aonia f<wacea, Aud, §r Fdw, J., 

H. 

Girratulus Lamarckii, Aud, ^ Fdw* 

J., a, n. 

Cbloreema Di^aidinlij Quatref, Q* 
Siphonostomum unctnatum, Aud, 
^Fdw, J.,G.,H, 
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Nereis cultrifers, Orube. J., G., 

■ - lliimerilii, Aud, Bdw, J., 

G.,H. 

— Mariouii, Avd, J. 

-falsa^ Qmirfif. U. 

-irroraia^ JUlahnt/r. J, 

NereilepftH lobulatus, (Mdref, J. 
LeptoncTfib Vailluiiti, iS/.-s/ba. *). 
Syllis amica, Quatref, J», G., ii., 
S. 

-divaricata, Kef. .1., (I., 8. 

fuaifora, J. 

rUapared^a filifrera, (imtref. J. 
Try|)aii()HylliH Krohiiii, (Jr. H. 
Eulalia rlavicrera, Aiid. ijrMdn\ J., 
G., II. 

Pb)llodoce lansinowa, Sav. J., 0., 

Ktaoue longa, fiav. J., G., H. 
(Jlycera capitata, iEnf. G., II. 

—^ lapidum, (imtref J. 

--alofi, Kathke. II. 

ChfiBtopterus Valeiiciuii, Quatref 
G., U. 

-Qnatrofagesii, Jourd. J •» G. 

OlymexieluiTibricoidea, Atid. l^jEtho. 

Lciocephalus corunatua, Quatref, 
II. 


Arenia crueuta, Quatref !!• 

-fragilia, Quatref, TI. 

PotaloprocluB terricola, Quatref 
J.,G. 

Arenicola piscatonim, Cuv, J., G., 
H» 

-ecaudata, Johrud. J,, G., H. 

Ophelia biconuB, Sav, J. 
Ammotrypane cBStroidea, JRathke, 


Aricia Ouvieri, Aud, JSdw, J., 
G..H. 

Leucodore cihata^ John$t. J. 
Terebella conchilega, PalL J., G., 
II. 


—— pnidene, Cuv, J. 


Torebella nebuloaa, Mont, J., G. 

-Mootagui, Quatref, G. 

Sabella pav(»niiia, Sav, J GH. 

-vertifillala, Quatref .f., G. 

- aronilcga, Quatref J., G., 




j'roium proienaa, 

Filigrana, Bp. J. 

Baliuuciiia Dysteri, Quatref, J.; 

dt 

Verniilia conigjira, Quntrvf J., G, 

-triruapi.s, Owwjfrr/’, J., G, 

Serpuln t‘m«ciculariH, Lam. J., 0. 
SpirorbiH conimuiiia, Firm, J., G,, 


Argiopo capaula. 

Oriflin donticulata, Lam, J., G,, S. 

-rornuta, Linn. J., G., S. 

liugulfl avicularia, Linn, .1,, G. 
Bifellaria ciliatB, Xiww. J. 
ScrutM)relliu*ia scrnpea, Bu»k, J., 
G., 8. 

-reptana, Linn. J. 

M enibrniiipora piloea^ Linn, JG.^ 

S. 

-membranacea, Lmn, J., Q,, 

11 ., 8 . 

-Iini>at4i, Linn, .1, 

Cellepora pumicosa, lAnn, J., 8, 
Lepralia fdliacea. EU, ^ Sol, JT*. 
G., 8. 

Mucn)nella Ptiachii, John$t, J.. 
G., H., S. 

-coceinea, Jlincht, J. 

-variolosa, Johmt, J. 

Flustrella bispida, Fabr, J. 
IlowerbauMa imbrioata, Ad, J,, 
G., H. 

Smittia reticulata, J, Mac, J. 
Oribriliua punctata, Maa, J, 
Pedicellina ceruua, Pall, J., G. 
Loxosoma pbascolosomatum, Votift* 
J., G», H« 


AsciniAe 

Ciona iutestmalis, Linn, J,, 0. Polycorpa glomerata. Aid, S,, Gr 

-J vny. cauina. J., G. Cynthia ruatica, Mm, J., Q,, H,, 8, 

—- ^ vor. foBcicularis. J., G. - granulate, Aid, J,, 8, 

Ascidia mentula, Mdll, J., G., H. —^ suloatula, Aid, J., G,, H. 

-pToducta, J^anr. J.«G. Molgula arenosa, 8. 

Ascidiella aapers^ Mull, J., G., H* -socialifl, Aid, G. 

-Bcabra, Afm J. Anurella rosconta, Xoc. J, 
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Cteni(M'lla Lanct^plftini, J. Lt»pt()clinumgolatino8uni,J&{7w, J., 
Cla^olinti lopadiformis, Wiegm, J., (3. 

O. -saljuloftum, (Hard. J., G., II. 

l*erophora Lif^teri, J., G. DidemiiuiiiHargaHHicoia, G^arc/. J., 

Aplidium zohtericola, (Hard. J., G., II. 

G., II. Diplosoma Kcphleri, XaA. J., G, 

Amaroucium Mordmaiini, XV/t/;. J., liotrylltHdo** mtilera, J., G. 

G., S, -riibmm, Edw. J., G. 

-albicans, Edw. J., G., H. liotrylliis Schlo^seri, Sao. J , G., 

-prolit’fruin, Xtiw. d., G. ll. 

Fragariuin (flcg-aiis, GWrf. J., G.- ,^ar.adonis,J.,G. 

Morchflhurn arj(U8, Gmrrf. J., G. -pruinosus, GiwX J. 

liCptocliimm nmciilosniUjXi^fC. J., -aniarairdim, G'lWr//. J., (3. 

G. -violttceus, Xif/ir. J., G. 

-afl|M‘runi, Edw J., G., II. -aurolinoatus, (Hard. J., (3. 

-durum, Ehc. J., G, -rubigo, (itard. J. 

-Lacayii, G. -moriu, (Hard. J. 

-fulgiduin, Edw. J., G., TI. 


CnrsTArKA. 


Stenorhvnc'hus pbalanirium, Edw. 
H. 

-tonuirostris, JM/. J., G. 

— a*g\ptiufl, Edw. ,1. 

ArhfPUs CVanchii, J^aoh, J. 
luacbus doryuchus, Leach. J., G., 


-dorscttensiH, Leach. J. 

-IcptochiruM, Leach. J.; d. 

Vitm Gibl>f»ii, Lca<h. J,, G., II. 

-tctraodon, Leach. J., G. 

Ilyas coarctatus, Leach. J.; d. 

-aranauiL Li^ach. J.; d. 

Maia squimwo, Leach. J., G, 
Eurynome aspora, Leach. d. 
Xantho florida, Leach, J., G.| H, 

- - rlvulosa, Edw. J., G. 

PiJumnus hirtcllus, Leach, J., G., 

H. 

Cancer poffurus, Bdl J., G. 
Piiimela aenticulatai Leach, J., 
G., H. 

Oarcinus msenas, Leach. J.. G. 
Ebalia Pennantiii Leach, J. \ d. 

— Bryerii,XefloA. J.: d. 

—— Cranchii, Leach. J.j d, 
Portunus puber, Leach. J., G., II. 

— corrugatua, Leach, J., G. 

-arcuatus, Leach, J., G. 

-holsatuB, Fabr, J. j rf. 

•— pusillus, Leach, J. 

-depuratori Leach, J., Gti 

marmoreui, Ijeaoh, J. 
Portumnus yaxiegatuS; Leach, J.; 


Pinnotherea pisuz&i Latr, J.^ G, 


Dromia vulgaris, Edw, J.; d. 
Gor\stos CttssividaunuH, Penn. J., 
G.,11. 

Porccllana plalychcbm, Lam. J., G, 

-longicornis, Edw. J., G., 11. 

Thia polita, Lear h. .1., II. 

Gebia delUnn, Leach. J,, G., II. 
Oalliauuflsa subtorranea, Lach. J. 
Axins^stirli^ucbus, Leach. J., G., 

PaguruH Bornbardus, Fahr. J., G. 

-cuimensis, ThomiM. J,; rf. 

-Hyndmanni, Thomm. J.j d. 

Eup^unw Prideauiii, Leach. J.; 

Homarus vulgaris, Edw, J. G. 
PaliiiuruM vulgaris, Lafr, J, G. 
Hcyllarus arctus, Jiwm, Q.; d, 
Galathea squaniifera, Leach, J,, 

o. 

-striffosa, Fvhr, J. 

-Andrewsii, Norm, J ,; d, 

-ncxa, Emdl. J.» d, 

Palasmon sorratus, Fabr. J,, G. 

-squUla, Fabr, J., G. 

-varians, Leach. G. 

Crangon vulgaris, Fabr. J., Q, 

-fasciatus, Ewso, J., G. 

-Bculptus, Bed. J. 

-bispinosus, Westw, J, 

-trisuinosus, ffdtlst, J, 

Nika ediiiis, Biseo, J. 

Pandalus annulioomis, Leach, J ,; 
d, 

Atbanaa nitescens, Leach, J,, Q., 
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Hip poly te varianSf Leach. J., G. 

-Craucliii, Ijeach, J.; J, 

-viridiBi Ldw. J., Q. 

Lismata Boticaudata, JRmo, J. 
AlpheuH ruber, Edw, H. 

Myais chauja3leim, 'fhawjis. J., Q. 

-vu^fariu, Thomps. J., G. 

-(iriilithsiir, Hell, J. 

Tlieiui»tubrc»vi!s»pinosua, Goodti. J., 

G. 

Cyulliia Flomingii, Gooda, J. 
Thywmobfxla Goucliii, LelL J. 
Ouma Eawardaii, 7/d/. J. 

Sphiuoo Berrata, Norm, J. 

-IriNpinoBa, Guoda, J. 

Oaslrt'Baceus sajictua, Ben. J., G., 

H. 

Bquilla T)(*smaro8tii, Rmo. J. 


TalitruB locusta, Latr. J., G,, II. 
Orchestia inediternvTioa, CoBla. J., 
G. 

-liitiiroa, Leach. J., 0. 

Nieea J^ubliockiana, Sp. B. «!., 8. 
Moitiagua monoculuidos, Bp. B. J., 
G., 8. 

-marina, Bp. B. J„ 0., 8. 

Arapoliftca Gaimardii, AVfwy. J. 
Anoirjx EdwardHii, Bi'oy, J., G«, 

-loTigipes, Sp, B. J. 

Dcxamioe spinosa, Leach. J., G. 

-vodlemoDHiB, Sjk B. J. 

AcanthonotuB Owoiii, Sp. B. J. 
Alylua Bwammerdaniii, Sp. B. 
J., G. 

-biffpinosus, &). B. J,, G., H. 

PheruBa fucica2a,Z6a<f^. J., G., H. 

-biciwpia, Ed%o. J, 

IpbimcMlia ob^, liaihke. J. 
Leucothoo articulosa, i><wA. J., G. 
Aora f^racilia, Sp. B. J., S, 
Gammarelia lonfricotuiA, KwU. J. 
Meliia palmata, Leach. J., G. 
Mcera gruaaunana, Leach. J., G., 


Eytbrmus ery throphtbalmua, Sp. B. 


Amathilla Sabini, Leach. J. 
Gaininarus marinua, LeaoK J.^ G, 


-locusta^ Ftibr. J,, G« H. 

-caiu^ylopB, Leach. J. 

--brovicaudatUB, Bdte, J. 

Ampbithoe littorina. <Sjp. B. J., G. 
—gammaroidea, kb. B. J., G. 
rodocorue faloatus, B. J., G.| 
Il>, S. 


rodocania capillatua, Bathke. J.,B. 
Microdeutopus gryllotalpa, Coita. 
J.,G.,S. 

-Websterii, B, J., 8. 

Ooro|)hium longicornu, Lath. J., 

Oerapus punctaius, Edw. J. 
Sipbouoeceb^H tvjucuH, Kray. J. 
Exunguiu stilli’pos, BWdm, S. 
Nauiia tuborculowi, Sp. B. S. 
Cludura torebraua, PhiKp. J. 
Bpheroma sermtum, Fahr. J., G., 

-curium, Learh. J. 

- Pridoauxiunum, Leach. J,, 

G., 11. 

Dynameue ^iridis, lH*ach. J., G. 

-JVloiitagui, Leach. J., G. 

(^^mod(K’c trimcata, Leach, J. G, 
mfc8a bidentaia, Leach. J. G. 
idoten Irieuspidata, Deem. J., G.^ 

-nolagica, Jjeach. J. 

-lineariH, L. J., G., H. 

•-acuminata, Leach. J., Q. 

-appoudiculata, Bmo. J. 

—;— emur^iata, Fahr. J. 
Limnoria hgnorum, Battike. J. 
Janira maculoaa, Leach. J., G,^ 

n. 

CiroJana Oranchii, Leach. J. j d, 
Conilera cylindraceu, Mont.f var. 

puuctata. J.; d. 

Ligia oceamca, Fabr. J. 

Jcera Nordmazmi; Bathke. J., G«» 

8. 

Jasropais brovicomia, KcbHI. 8. 
llopj^rua aquUlarum, Latr. J., G., 

Anilocra mediterranea, Leach. J., 

G, 

P$raz)itliura Ooatanai B. J., G,, 

H. 

Apaeudea talpa, Leach. J,, S. 
Tanaia vittalua, lAfjb. J., U.^ S» 
Leptocbelia Kr. J., 

», 8t 

Para^aia fordpatua^ Li^. 

Anceua xnaxillaria. Mtmt. X, G« 
Prauiza ca^rulaai Deem. 2.^ G. 


Prot^ pbaama, Sp. B. * J. 
Caprella njratrix, Kr. J.. G., S* 

-linaaxia, Edw. J., Q. 

-acanthifera, Leach. J, 

NabiOia Oaaffiroyi^ Edw. J., 
H. 
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Other Abihbopoda. 

l^bluii. Lab. J. Larvm of Diptora. G. 

Oc^hobius XtmA. J. Ammuthealongipea, J., O., 

Philhydrua melanocephalua, Oiiv. S. 

<5. IVcnogonum littorale, w. J.,G. 

^pophilns lionnairei; Si^n. J., 8. JlalacaruSi sp. P 
Oorixa, ap. (J. 

MoLLuat’A *. 

Borin dauimea; Aid. ^ Ilanc. J., Triopa clavi^er, Mull. J., G. 

(}. Vleurobrauch us ni#^in brauaceus, 

-tuberriilata, J*# M<uit. J., G., II. 

G.> 8, Elodone cirrhosa^ Lam. TI. 

-^Johnatoni, Aid. ^ Hanc. J., Omiuastrepheu sa^tiatus^ Lam. 

Eolis Ouvierj, Lam. J., G. 

Choupata. 

Balaiioglossufisamiensie^ I(. Atnphioxus lanceolatui^, Yarr. IJ. 
EXPLANATION OF PLATE XI. 

Fig. 1. BalanogUmm samietisiSf drawn from three fragments forming a 
complete individual, preserved in spirits. 

Ftp. 2. ACpophihiH lionnairei^ larva, X 22. 

F\g. 3. One of the A^alves of the sheath of the female genital armaturo, 
X 38. 

Fig. 4. Abdomen of the male seen from above, X 24. 

Fig. 3. Ltig of larva, X 28. 

Fip, 0. Adult female, dorsal surface, X 12. 

Fa. 7. Adult female, ventral surface, X 12. 

JFW. 8. Kostrum of adult, X 30. 

F\g, 9. nostrum of larva, X 30. 


XXXVI .—Note on Pachymetopon and the Australian Spedes 
of Pimeleptenis. By Dr. A. Gdnthek, Keeper of the 
Zoological Department, British Museam. 

The tyM specimen of Pachymetopon grande was transferred 
to the British Museum when the collection of the Zoolo* 
gical Society was broken up. Some time after the pub- 
Rcation of the first description of the fish (GUnth. FisL i. 
p. 424) I ascertained from the MS. catalogue of the society that 
the specimen was originally obtained by the late Sir A. Smith 
at the Gape of Good Hope. No other individual has come 
under my notice sinoe; but 1 have no doubt that naturalists 
residing at the C^e would have no difficult in obtaining 
other examples. Fresh spemmeus preserved in spirits and 
skeletons ot this fish are desiderata in every museum. 

The fish described by Steindaohner as Pachymetopon Ouen. 
iheri (Sitzunuber. ‘Wien. Ak. lx. 18^70, p. 195) is also from 
the Owe of Good Hope, and probably not s^ifically distinct 
from A grande. The characters in which this second species 
is considered to dififor are the proportionate length of the head 
'* To be added to H. Duprey’e lists. 
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and the number of scales in the lateral line. But it should 
be remembered that the tyj)e specimen of P. qrande is 
BtuflFcd, and that the arrangement of the scales is not so regular 
that the number of sea lea in the lateral line would correspond 
to that of the transverse series above the line, Tlie hitter are 
more numerous and were counted by me; Steindachner^s 
statement seems to refer to the former. Also difference in 
size and age should be taken into consideration ; but iStein- 
dachner has omitted to state the size of his specimen. 

A stuffed specimen in excellent condition, 30 indies long, 
which we received from the New South Wales Court of the 
Fisheries Exhibition in 1883 under the name of Pachifmetopon 
grande^ was of particular interest, as it led to the tiiscovery 
that the fishes which Australian ichtliyologists introduced 
into their lists as Ptichymetojmn are nothing but HT)ceicH of 
rimeUpteruBy a genus which is entirely left out of their ich¬ 
thyological fauna. Thus the specimen from the Sydney 
Museum is a species closely allied to Pimelepierus 
from which, however, it may be distinguished by the larger 
scales on the back (fewer longitudinal series—nine, instead of 
eleven or twelve) and by the shorter horizontal roots of the 
teeth. To this species, then, probably belongs the fish enume¬ 
rated by Mr. Macleay under the name ol‘ Pimiymaiopon grawh 
(Cat. Austr. Fish. i. p, 106). Finally, the Pachymetopon 
HqxiamoBum of the same author and Dr. Alleyne (Proc. Liim. 
Soc. N. S. Wales, i. p. 275^ pi. ix. tig. 1) is the common 
Pimelepterus cinerascenH of Forsk&l or Pimelepterus tahmel of 
Rui)pdl, which ranges from the Red Sea, through the 
Incfian Ccean, into the Pacific, and the occurrence of which 
on the coast of New Guinea has been already recorded by 
Cuvier and Valenciennes (Hist. Nat. Poiss. vol. vii. p. 270), 

The diagnosis of the IHmelepterua from Port Jackson is 
as follows;— 

Pimeli^terua aydneyanua, 

D. y. A.fi. L.lat.67. L. transv. 

The height of the body is nearly one third of the total 
length (without caudal), the length of the head two ninths. 
Width of the interorbital space but little less than one half of 
the length of the head. The soft dorsal fin and anal are a little 
lower man the spinous. Pectoral as long as the head without 
snout. The horizontal root of the incisors is not much longer 
than the vertical part. Coloration uniform. 

Port Jackson. 

• The fom^a given by Macleay for YdAPaehymetopon is simply copied 
firom my description and traasfeim to the fish misnamed by him. 



On Bpongeajrom South Australia. 


369 


XXXVII .—Supplement to the Descriptions of Mr. J. Bracer- 

bridge Wilson s Australian Sponges. By II. J. Carijeu, 

[Plate X.] 

[Continued from p. 200.] 

Order ITT. PSAMMONEMATA. 
Stelosponoos, Sdt. 

I have already gone into the history of this genus under the 
head of ^^Stelospongus loivisy Hyatt ’’ (‘ Annals, 1885, vol, xv. 
p. 303), and 1 should not have returned to the subject had I 
not found, on comparing the whole of the specimens in 
Mr. Wilson’s several collections, that I had confused, in 
Diy description, two forms so very much alike externally that 
without many examples of each, and thus sufficient material 
for the destruction caused by sectioning, I should not have 
been able to contrast their characters satisfactorily for dis¬ 
tinction. Let us now see what these are. 

In Stelo8j)ongu8 hevis tlic keratosc skeletal structure not 
only predominates in quantity over the sarcodic, but is pecu¬ 
liarly abundant, presenting in a vertical section of the dried 
and washed-out 8|>ecimen a radio-tloral arrangement of the 
main bundles of the fibre, by their curving upwards and 
outwards from the lower part of the axis to the circumference, 
being bound together on their way by a dense network of 
lateral or smaller fibre. In the other species, for which I 
propose the name of Stelot^ngus crihrocrustay^ it is the 
opposite, viz. the sarcodic greatly predominates over the kera- 
toso structure, which, on the other hand, is very scanty, 
presenting itself only under the form of a scattered fibro- 
reticulation, in which the meshes appear from their width to 
be almost absent in the centre, while they thicken by becoming 
smaller towards the circumference, and especially in the 
stem, where this structure is most required for general 
su{mort. 

In Stelospongus hevis the surface consists of a thin incrus¬ 
tation uniformly studded over with little tufts of fibres, which 
project beyond the dermal saroode and are the circumferential 
terminations of the radiating bundles of the interior; these 
tufts may be separate, or, becoming compressed and extended 
laterally, so as to meet each other, may give rise to a poly- 
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gonal or honeycomb appearance on the surface. In 8. crtbro^ 
crusta it consists of a thick incrustation of foreign material, 
which externally presents a polygonal lattice-like reticulation 
in slight relief, whose interstices in the perfect condition are 
diaphragmed with sicve-like |>ore-structure, which^ in the 
worn state, is replaced by a single circular hole; while inter¬ 
nally this crust is attached to the circumferential jiortion of 
the subjacent fibrous skeleton by a few straight, single, deli¬ 
cate filaments, which for the most part do not penetrate the 
crust sufficiently to appear on the surface; indeed, so slight is 
this attachment that on desiccation the crust cracks up, through 
partial collapse of the sarcodic interior, and thus separates 
Itself from tnc filaments of the subjacent fibre. 

In Sieloapongus Icevts the abundance of keratoso skeletal 
fibre enables it under desiccation to retain its original form* 
while in 8. crihroermta there is more or less corrugation ana 
breaking-up of the crust, owing, as just stated, to the shrink¬ 
ing of the Barcode internally. 

Thus the keratosc fibro-skcletal structure of 8. crihto* 
crusta is so delicate and so scanty that it could hardly sustain 
the wash of the sea-shore waves without going to pieces, 
while that of 8. Icnvts is so firm and dense that the utmost 
washing of the waves could hardly destroy its structure; hence 
thelatter has been found in great numbers on the South-Austra¬ 
lian shores, as our museums and private collections testify; 
while I have never seen a specimen of 8. cribrocrusta except in 
Mr. Wilson’s collection, where the specimens were transferred 
from the dredge directly to a vessel containing methylated 
spirit and water^for preservation. 

The spirit-preserved specimen described and illustrated by 
Bowerbank under the name of Halispongia oAoawotcfea,” so 
named from its supposed identity* with the fossil ^Ghoanites 
KesnigiV^ (Proc. Zool. Soc. Ib72, p. 123, pi. vi.), seems 
to have been a varietjr of 8, ortbroervsia : but if this should 
not be the case, the illustrations of the “ keratose sponge ” 
from South Australia, which he described from spirit-preserved 
specimens in the British Museum in 1841 {* Annals, vol. vii. 
p. 129, pi. iii.), are so undoubtedly I and to those, especially 
that of tne dermal crust in its perfect state ” (fig. 7), 1 would 
refer the reader, for it is, as Dr. Bowerbank has stated of bXL 
the rest, “ beautifully ana faithfully represented.” 

It is strange that, in his description of JTalispongia choa^ 
noides^ Bowerbank should have made no allusion to this 

keratose sponge,” which is so typical of 8* cribrooruata 
that had he proj^aed a name for it, I should not have had to 
introduce the one above mentioned; for the characters of 
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Suhspongus Icevis and 8. otibrocruaia are so remarkably 
different that the two cannot come under the same designa^ 
tion, while those of Ilalispongia choanoides and Steloapongus 
cribrocrusta are remarkably alike. 

At the same time Dr. Bowerbank. in 1872 (/. c.), evidently 
connects Halispongta choanoides witli Stelospongus Ia*vis, when 
at p. 123 he says, tlio skeletons of what are apparently 
various species of this genus are very common in collections 
from Australia,’’ by which he probably meant those of S, 
hevisy to which I have alluded as being so durable that their 
skeletal structure survives the ordeal of the waves in which 
8. cribrocrusta would go to pieces. 

Again, Hyatt states, with reference to the typical structure 
of the fibrous skeleton in Stelosjfongusy^ viz. the radiating 
primary bundles {op. et he. cit. p. 529), that there arc none 
of these, properly speaking, in some other species, but only 
closely connected sheets of parallel primary fibres; . . . these 
lead into the genus Spongelia^ between which and this genus no 
definite and constant differences^ applicable to all the species 
without reservation, have been found in the skeleton.” How 
far this may apply to 8. cribrocrusta 1 rauiiot saj^, for the 
other species ot Stelospongus which 1 have described from 
*^Port Phillip Heads ” {op. et he. cit.)y viz. 8. JlaJl)clliformisy 
8. laius^ and provisionally 8. tuberculatus^ present respectively 
the crust of 8. cribrocrusta^ but with much more keratose 
fibre—especially 8. Jhhellijbrmis^ which, but for the difference 
in consistence, form, and structure of the fibre, might exter-^ 
nally^ on account of the crusts being so much alike, be viewed 
as a specimen of Coscinoderma; while, on the other hand, the 
density of the keratose structure and its sand-bearing fibre 
internally allies it to Stehspongua la*via. 

Under these cirpumstances 1 shall give the following de« 
Scription of Stehspongua cribrocrusta^ and leave others to form 
their opinion of it afterwards. 

Stehspongua cribrocrusta^ n. sp. 

General form pear-shaped (the same as that of 8. Iwvis). 
Colour grey. Surface even, composed of foreign material so 
Riranged as to present a uniform polygonal reticulation in 
slight relief, whose interstices are diaphragmed by the pore- 
areas, which consist of a much smaller reticulation formed of 
Barcode, also charged with foreign material. Vents for the 
most part very large, single or in plurality, on the summit of 
the sponge, more or less projected on conical eminences of the 
general structure, or on a level with the arenaceous crust that 
ex^teuds up to their margin, which is not fringed but even. 



373 Mr. n. J. Carter on 

Internal structure sarcodic, much more than kerato-fibroua> 
the latter consisting of a loosely reticulated fabric, whose 
interstices are so wide and the fibres so small and scanty in 
the mitre of the sponge that it is hardly noticeable, tUicken- 
ing in structure and consistence towards the circumference, 
and especially in the stem. Fibre stiff, of a clear amber-colour 
and transparency, here and there corcu with grains of quartz- 
sand, supporting on the circumference the crust above men¬ 
tioned, which is very tiiick, consisting of a reticulated derrao- 
fibrous surcodic structure, densely charged with foreign 
material, presenting cxiernally the kind of surface ” above 
described, which is penetrated on the inner side by fine 
straight filaments of the skeletal fabric, the latter (still further 
in) supporting the sarcodic parenchyma, which is largely tra¬ 
versed by the canals of the excretory system that empty 
themselves into a cylindrical, central, cloacal, tubular cavity, 
which terminates in the single vent mentioned, or in plurality, 
when the vents also are more than one in number. Size 
variable, the largest specimen about 5 in. long, one third of 
"Wliich is stem; head 2 in. in its greatest diameter; stem, 
which expands upwards into the head and downwards into the 
root, ^ in. in diameter in ite narrowest mrt. 

Loo. Port Phillip Heads and Port Westcirn. 

Ohs. When a vertical section of this species is made the 
great cylindrical, cloacal canal of the centre, which in Stelo 
sjwnyus Iwvis is in tlie midst of dense fibrous keratose struc¬ 
ture, is fomid to be in the midst of almost entirely pareuchy- 
niatous sarcode, for the* skeletal fibre here is so scanty that the 
greater part of tlic body appears to bo composed of sarcode, so 
that in tnis matter alone 8. eribrocrusta and 8. Unuis are totally 
different; yet it sometimes seems to me possible that they 
may be the extreme structures of the same form and genus 
respectively, hence the same generic name lias been used for 
both. 


Hircinia JlagelUJbrmis^ n. sp. (dry). 

Erect, cauliform, cylindrical, round, solid, long stems of 
different lengths, growing together and branching scantily 
from an expand^ base of the same structure; round at the 
free end ana decreasing in size backwards so gradually that 
one 28 in. long may be only | in. in diameter at the base and 
i in. at the other extremity. Consistence firm and stiff^ espe¬ 
cially when dry. Colour amber-brown. Surface uniformly 
presenting small conuli arranged in more or less broken sinu¬ 
ous lines intertympanized by Homogeneous fine sarcode charged 
with small epithelial cells supported by the subjacent ktaratose 
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structure. Pores not seen. Vents numerous, scattered over 
the surface irregularly throughout the branch. Skeletal 8U|)- 
port consisting of densely reticulated, stiff, short-jointed fibre 
of two kinds, viz. sand-cored or main, whose branches end in 
the conuli on the surface, and transparent or lateral, inter- 
uniting the sand-cored filaments, the latter diminishing in 
size with the increase of the reticulation. Largest speci¬ 
men, which consists of a group of twelve stalks of different 
lengths, varying from 2 i to 28 in. in length and under 

in. ill diameter, all growing up out of the same expanded 
base. 

Loc* Port Western. 

Obs, This species in form is very like that from the West 
Indies, which t have described under the name of ^^Aplyaina 
longiftaima ” Annals,’ 1882. vol. ix. p. 271), whose structure 
and characters were so ill-aefiued, tnat at the time I was 
doubtful whether to call it an Aplysina or Hirdnia^^^ so 
it is just possible that the two are the same. The soft nbro* 
reticulated dermal structure which characterizes most ^onges 
of this kind in Mr. Wilson’s collection is absent in liircinia 
flagellifirmta^ in which, instead of being thick and opaque when 
dry, it is thin, transparent, and homogeneous* 

Uircima {Spongelia) recttlinea^ Hyatt. 

Mircinia (H^ngekid) rectUineaf Hyatt, Revision of N. American Pori- 
feras, p. 537, pi. xvii. no. 13. 

Vase-shaped, cylindrical, stipitate, rather everted at the 
brim, externally nodose and lumpy, internally even: stem 
amootb, rather compressed. Colour sponge-brown. Surface 
minutely conulated both externally and internally; conuli 
projecting through a soft, fleshy, fibro-reticulated, dermal 
structure, tlie interstices of which are occupied by the pore-areas, 
which are chiefly on the outside of the specimen. Vents cir¬ 
cular, plentifully scattered over the inside, increasing in size 
towards the bottom of the cup, where there are two very large 
ones. Skeletal fibres sand-cored and transparent, the former 
main or primary, and the latter intoruniting or secondary, 
producing tdgether a reticulated structure which, on the out¬ 
side of me vase, grows up into large, irregularly nodose or 
lumpy excrescenocs without atiy distinct form or arrangement, 
but on the inner side presents an even surface. Size of speci¬ 
men -Body 5 in. high by 3 im in diameter; cup-like exca¬ 
vation about 2 in« deep and 4 in. in diameter across the 
brim. 

£ac. Port Western* 

Oh* This is so very like the form and description of Hyatt’s 
Ann. dk Mag. N* But. Set. 3. Vdl. xvUu 26 
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specimen, wliich came from the same neighbourhood, via. 

Phillip’s Island,” close to Port Western,” that I have 
given it his designation. 

Besides these there are other massive specimens of ifir- 
ctmw in Mr, Wilson’s collection from Port Western, mostly 
small, which, but for the character of tlieir keratose fibre, 
might be mistaken for colourless or grey Aplystnwy since they 
present no particular shape, and, as I have before stated 
respecting tnc AplysinidsB, much experience on the spot 
where an unlimilea number of specimens can be obtained is 
necessary to reduce the whole here as well as elsewhere to 
their proper specific value, a task which the great number of 
species among the Pbammonkmata renders as important as at 
piesent it seems to be overwhelming. 

Enspongia in/undibult/brmis^ n. sp. 

Vase-shaped or flabellate; infundibularly contracted to¬ 
wards the base where the stem baa been truncated (probably 
by the dredge). Outer surface raised into thick, broken, sub¬ 
reticulate ridges, which radiate irregularly from the base to the 
circumference; inner surface even. Colour light brown. 
Surfaces (internal and external) uniformly covered with 
minutely conulated, sinuous ridges, projecting through an epi^ 
thelial layer of nucleated oireuw cells, each about 2i-6000tlis 
in. in diameter^ which, in its turn, rests on a soft, fleshy, 
dermal fibro-reticulation. Pores in the interstices of the reticu¬ 
lation, chiefly on the outside. Vents thickly distributed over 
the inner side, each about l-18th in. in diameter, and for tliC 
most part respectively provided with a sorcodic spbinctral 
ring, subuniform in size and distribution, absent acx)ut the 
lower part of the cup; structure, although fine, very compact, 
chiefly composed of comparatively small keratose fibres ot two 
kinds, viz. sand-cored and transparent, the former scanty and 
branching in more or less straight lines towards the surface, 
where they end in the oonuli, tlie letter abundant and inter- 
uniting the former, but so delicate that they can only be seen 
with a microscope. Size of vasifonn specimen (for there are 
two) 5 in, high both inside and out^ wall ^ in. thick, diameter 
across the brim 7 in.; stem, where it has l^cn truncated, about 
2 in. in diameter. 

Log, Port Western, 

Obs. The exact height of this specimen cannot be given 
as the stem has been cut off. In its dried state it is firtn and 
hard on the surface, on account of the presence of the dried 
Barcode over its compact structure, which, if thoroughly 



875 


Sponffesjrom South Australia. 

waslied out, as some specimens are among the waves, would 
have presented the usual woolly or soft structure of the finest 
Turkey sponge.” The flabellate specimen is (as I have 
before stated in many instances) only preparatory to the vase- 
shaped one, wherein the two sides of the former approxima¬ 
ting become united, often, too, leaving a hole at the lx>ttom. 

There is another, but drieu, cup-shaped specimen whose 
surface throughout is covered with a tnick coating of sand 
mixed with the filaments of ^ongiophaga communis ; hence it 
is veiy hard, and the suifaces (inner and outer) respectively 
very smooth. It is 4 in. across the brim and 2 in. deep. 

Order IV. RHAPHIDONEMATA. 

Ckalina oculaia^ var. repens^ n. var. 

Reptant, spreading over both sides of the flat fronds of a 
black olive Fucus^ at^ least 8 in, long and 2 to 3 in. broad, 
covered with large circular vents respectively, terminating 
conical, monticular processes in juxtaposition. Colour light 
brown. Consistence resilient. Surface evein minutely fibre- 
reticulate. Pores in the interstices of the nbro-rcticulation. 
Vents numerous, large, and circular^ each terminating the 
summit of a flask-shaped or monticuUform individual \^iich, 
in conjunction with others of the same kind, form the reptant 
crust of which the specimen is composed. Structure essen¬ 
tially keratose, that is witholit spicules; fibre reticulate and 
short-jointed, smaller on the surface than in the interior, sup¬ 
porting a thin sarcode charged with ova in an advanced state 
of segmentation. No spicules. Size of specimen about 8 in. 
long (that is, the size ot the branches of the Fuous over which 
it has grown), about 1 in. thick. 

Loc. Port Western. ^ ^ 

Oh $4 This variety of Chalina ooulaia is evidently dlied to 
the “ knotty mass or crust-like ” form of Balichonaria simu^ 
fens, Johnston (Brit. Spong. 1842, p. 109), whose relations 
I have noticed in connexion with specimens in the British 
Museum, being, from the nature of its keratose structure« a 
Chalina in one place and a Beniera in another (^ Annals,^ 
1882, vol. ix. p. 277), to which I must refer the reader for 
further observations on the subject, as it bears u})on the fact 
to which Schmidt alluded in 1870, viz. the connexion b^ 
tween Chalina and Btneira (Atlantiscb. Spongienf. p. 37}« 
It is illustrative of my family no. 8, viz. the ** Keptata^^ (see 
Classification, * Annals,^ 1875, vol. xvi. p. 14^, and is a 
repent variety of Chalina oewfetto. as described in the * Annals* 
of 1^6 (vol xvi. p. 285). The absence of spicules is as 
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remarkable as it is tintisiial; but I have already alluded to 
the extreme smallnesB of these in the other specimens of Mr. 
Wilson’s ChatincB (%h. p. 284), and here they are altogethor 
absent, while the fibre is only cored by a flocculent substance 
such as appears in the transparent fibre of the PsAHMONE- 
HATA. 


Acervochaltna clavi/ormia^ n. sp. 

Erect, cylindrical, clavate or pyriform, with the largest end 
uppermost. Consistence remarkably loose and tender. Colour 

f rt*y-brown. Surface uniformly smooth, covered with a fine 
bro-reticulation. Pores in the interstices of the reticulation. 
Vents numerous, very large and circular, with prominent or 
raised margin, scattered iiTcgularly over the surface. Struc¬ 
ture remortiably loose, composed of fibres cored with the 
spicules of the species, many of which project through the 
Bides, supporting the sarcode abundantly traversed by large 
excretory canals which terminate respectively in the vents 
mentioned. Spicule of one form only, viz. acerate, smooth, 
curved, fusiform, sharp-pointed, about 40 by l^-6000th in., 
coring the fibre and more or less projecting through it. Size 
of specimen (of which there axe two almost exactly alike, 
although coming from different localities), 5 in. liigh, H in. 
in diameter in the widest part of the heau^ and 5-8ths at the 
base, where it expands into a discoid root-like attachment. 

Log. Port Phillip Heads and Port Western. 

Obs. This species, in the present instance, is pbiefly charac¬ 
terized by its pyramidal erect form, large vents, ana deHeate 
structure, so tnat, if handled roughly, it would go to pieces. 

Order V. ECHINONEMATA. 

% 

Pltmohalichondria ])lumoiia, fax. purpttrea, n. var. 

Fig-shaped, the largest end u^ards, growing on a frag¬ 
ment of the calcareons test of a roljzoon. Oonsistenee iBnn. 
Colour pinkish purple. Surface even, minutely reticulated. 
Fores in the interstices of the reticulation. Vents 
scattered over the summit. Structure compact; 
pinkish, but internally light sponge-yellow, composed of 
sarcode supported on the spiculifetous fibre of the species, 
traversed by the consla of toe excretoiy system. Spicules of 
tu'o kinds, vis. skeletal and echinating:—1, skeletiil spicules 
of two forms, vis. acuate, curved, scantily spio^ bat chiefly 
towards the large end, about 46 by 2-6000tlis in.: and acerate, 
smooth, curved or nearly straight (via. the ‘‘ fibtella*’), more 
or less gradually pointed; 2, eolunating apictik ^vate, thiddy 
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fipinod, spines large, viz. as long as the shaft is thick; total 
size al)out 20 by 3-6000tli8 iu. Skeletal spicules of both forms 
mixed in the fibre, the tibiella most numerous; No. 2, 
the echinating spicule, plentifully dispersed over the fibre. 

Loc, Port Western. 

Obs. This variety is chiefly charactcriziMl by the absence of 
a flesh-spicule, viz. the usual augulated equianchorato, together 
with the presence of a pinkish colour in the dermis, although 
in respect to the latter, when only superficial, I am always in 
doubt how far it may nave been derived from the nroxunity 
of a similarly coloui*ed sponge, ex. gr. Suheritea Wusoni. 


Axinella chaUnoideSy var. cribrosa (dry). 

Specimen a compressed cluster of nolychotomous branches 
rising from a sliort thick stem with root-like expansion; 
branches finger-like, subcylindrical, subpointed, dividing more 
or less on the same plane, interuniting more or less midway 
between the stem and the free extremities. Consistence com¬ 
pressible, not hard. Colour fawn-colour. Surface cribrate 
generally. PorosnotBeen,probablvinthe holesofthecribration. 
Vents in gi-eat plurality, arranged linearly on each side of the 
Bubcjlindrical branch, aecply sunk into the tissue and rendered 
stelliform by grooves radiating from them to the surface, 
probably in the fresh state consisting of subderraal branchca 
venations of the excretory systems loading to the vents. 
Structure compact generally, that is not condensed axially; 
fibre strongly developed, snort-iointed. Spicules acuate, of 
two sizes, VIZ. one comparatively stout and short, about 25 
by l-6000th in., and the other long and thin, about 50 by 
J-6000th in.'in diametei>--the former coring the fibre and pro¬ 
jecting through it, especially towards the surface, whicn is 
thus rendered shortly hispid, and the latter both in the fibre 
with the former and loose in the surrounding sarcode* Size 
of specimen 9 in. high and 4 in. in its broad mameter.. 

Zoo. Port Phillip Heads. 

Obs. The rough cribrose surface together with the stelli- 
form vents and acuate form of spicules of tliis species cause 
it to difibr from, as much as the general form and linear 
arrangement of the vents cause it to resemble, the digitiform 
Okalinm. 


Aannella dadeflageUakSy n. sp. 
liong, round, attenuated, wlnp-like, branched, scantily 
divided, the whole rising from a short thick stem. Consist 
tenoe Colour grey. Surface even, granulated with 

« TlUsUa,** the name proposed Ibr this apicttla in the ^ * of 

1881 (toI. yil. p. 309, pL xvm. fig. 9, b). 
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little tnftfl of spicules that just project through the dermis 
where the latter is entire, but where the dermis is abraded, 
presenting a villous surface. Neither pores nor vents seen. 
(They are generally very small in these sponges, and on 
desiccation, from the compactueas of the structure and the 
thickness in consistence of the sarcode, disappear alto¬ 
gether owing to the contraction of the latter.) Structure venr 
compact ana condensed in the axis, becoming less so towards 
the surface, also usual with these sponges. Spicules of one 
kind only, viz. long, acuate, entering thickly into the compo¬ 
sition of the axis, and appearing at the circumference in the 
little tufts mentioned. Size of specimen 1 ft. long; stem 
thin, long, S-Sths in. in diameter. 

Loc. Port Western. 

01^9. This is simply a Dictyocylindrus without echinating 
spicules, and therefore called an A xinellay 

Ammlla coccinm^ n. sp. 

Massive, lobodigitate, digitations united, contracted towards 
the base, etipitate. Consistence lax. Colour rich deep purple- 
red throughout. Surface even, smooth, fibro-reticulate, co¬ 
vered by thin dermis. Pores in the interstices of the reticu¬ 
lation. Vents conical, at the ends of the digitations respec¬ 
tively. Structure lax, fibrous, consisting of spiculiferouA 
fibre stained by the reJi colouring-matter exuding from the 
granules of the sponge; supporting sarcode plentifully charged 
with dark red-pur^e granuliferous, pigmental cells, whose 
cell-wall is colourless and about lO-oOOOths in. in diameter, 
accompanied b^ the granules also nmaraidy^ in the fpm of 
minute, spherical, pigmental ccllal^ about S^fiOOOtbs im, 
which nave become extravasated into the tissue generally, bat 
of which I could see neither on the surface in the form of 
^ihelial cells; structure traversed plentifully by the canals 
of the excretory canal-ayatem. Bptcule of one form only, 
viz. acuate, smooth, curved, rather abruptly pointed at one 
end, round at the other, about 65 bv l^^r-fiOOOth m.; coring the 
fibre, and here and thare projecting tbroug^h it subechina^ 
tingly* Size of specimen 6 in. high by 4 x 4 in« in its greatest 
horizontal diamet^. 

Loo. Port Westcjpl. 

Ohs. This differs from A^inella atropurpuroaf viz. the 
similarly coloured specimen already described Annals,’ 1685, 
vol. XVI. pp. 859, 860), both in general form and spiculajtion, 
as may be seen by comparing the descriptions respeotiTehr t 
but the colouring-matter and its persistence is the Same, that 
is to say it is neither altered by preservation in apirit nor by 
desiccation. I am in doubt, from its looto structure, whethm^ 
it ought not to be considered a Ohalina* 
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Phakellia vmtilahrum^ var. australiensis^ n* var. 

Specimen flat, thin, wedge-shaped. Consistence firm. 
Colour grey. Surface even, consisting of a thin, white der¬ 
mal crust of small spicules arranged cribrately, covering both 
sides of the frond and continuous over the margin, which is 
round. Pores in the minute holes of the cribriform crust. 
Vents not seen. Structure consisting of fine, dense, kerata- 
ceous, spicuUferous fibre. Spicules of one form only, viz, a 
simple acuatc, of two sizes, coring the fibre and composing the 
dermal layer respectively, much larger in the former than 
in the latter. Size of specimen 7 in. high, 6 in. broad at the 
npmt margin, and 2-8th8 in. thick. 

Loc. Port Western. 

Ohs, The sinuous spicule which is })re8cnt in the British 
species, viz. Phalcellia venttlabrum^ is here absent. 

PhaJcellia papgracea (dry). 

Flabelliform, more or less slit in through the margin or 
lobed, very tliiti, papyraceous. Consistence tough, stem hard. 
Surface of the loi>es or divisions concentrically lineated. 
Pores numerous, minute, general, undistinguishable in size 
from the vents. Fibre tough, keratosc, short-jointed, and 
dense; cored and aubcchinated by the 8])iuuleB of the species. 
Spicules of two forms, viz.:—1, comparatively stout, smooth, 
acuate, curved^ varying in size under SO-flOOOths in. long W 
2-6000th8 in. in its thickest part; 2, thin, sub-pinlikc, 60- 
6000ths in. long by |-^000th in. thick. The former coring 
and projecting through the keratoso fibre subechinatiujjly, the 
latter confin^ to the earcode about no. 1. Size or largest 
specimen, for there ^ two, 9 in. high, including the stem 
(which is round, 2 in. long and | in. in diameter), 10 in. 
broad, and about ^ in. thick, thinning towards the margin. 

Loc. Port Western. 

Phakellia villoaa^ n. sp. 

Undulating, texture-like, or in the form of a vase, with con- 
tmuoua undulating, infoliated, thin wall and margin: stem 
truncated (probably by the dre^e). Consistence firm. Colour 
purplish. SurEzoe even, riUous, soft Poriferous generally 
on the outer surface. Vents, or rather excretory canal-systems, 
in the form of little steHiforni branched venations scatterea 
Buboniformly over the inner surface. Spicules of one form 
only, viz* acuate. smooth, short, thick, curved, 63 by 3-0OOOths 
in*, coring the ubre and projecting through it eohinatingly. 
Sh^ of vasiform e^imen 4 in» high by 3 in. across the bnnit 
wall 2*8ths in. thick. 

Xroc. Port Western. 

[To he continued.] 
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XXXVIII.— On the MoJluacan Fauna of the Oulf of Suer 
• in its Relation to that of other Seas. By ALFRED Hauds 

Cooke, M.A., Curator in Zoolo^, Museum of Zoology and 

Comparative Anatomy, Cambriage. 

Ik his original article on the Mollusca of the Gulf of Suez 
(Ann. & Mag. Nat. Hist. 1870, vol. vi. i)p. 429-450) Mr. Mac- 
Andrew wrote as follows;—“ The total number of species of 
Mollusca I obtained in the Gulf of Suez amounts to some 818, 
of which 619 have been identified or described, the remaining 
199 being still undetennined.” 

The result of my investigations (Ann. & Mag. Nat. Hist. 
April 1885, pp. 322-339, July 1885, pp. 32-50, Oct. 1885, 
pp. 262-276, Veb. 1886, pp. 128-142, Aug. 1886, pp. 92- 
109) has been mateiially to reduce the above estimate. As 
has been already remarked in the cotirse of previous comnau- 
nications, the collection was originally identified largely with 
the view of discovering as many species as possible. 1 will 
make bold to say that out of the “ 199 species undetermined ” 
not 30 have proved on examination new or different from 
species in the collection already identified. 

Issel’s list of Bed'Sea Mollusca (‘ Malacologia del Mar 
Bosso,’ Fisa, 1869) contains, exclusive of 35 species of Nudi- 
branchs. about 356 species of Gasteropoda ana about 172 of 
Lamelliurancbiata, or a total of about 528 species. The Mao^ 
Andrew collection, as now revised, contains about 419 specieM 
of Gasteropoda and about 189 of Lamellibrauchiata, or a total 
of about 608 species. 

The geographical range of the Bed-Sea Mollnsoa is exceed” 
ingly interesting. Brolly speaking, the area of distribution 
extends over a vast extent of sea-coast, of which Suez fiirms 
the extreme western and the Sandwich Islands the extreme 
eastern point, while the north and sou& range extends from 
Japan to Natal, and even to tlie Cape of Good Hope. The 
point on the Japanese coast where the line should be drawn 
whicli may be said to separate the tropical Mollusca &om 
those of decidedly northern character appears to lie ofif the 
mouth of the river Amur, the marine fauna of the Sea of 
Ochotsk being markedly northern. And it is remarkable to 
notice how shaiply the line of demarcation is drawn at the 
Cape and at the Sandwich Islands. In the fotmer case the 
great Antarctic current, sweeping up from ^ Poto along the 
west coast of ^utb Afinca, stops like a wall the progress of 
east-coast species, accustomed as they are to mu^ wannat 
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water. In the latter tlie great distance between the Sandwich 
Islands and the opposite coasts of America, and the cold polar 
current which pours down from the north in a course parallel 
to those coasts, form obstacles too great for the fry of tropical 
Moilusca to overpass ; and, so far as 1 am aware, it cannot be 
shown that a single species has succeeded in crossing them in 
this direction. It is quite true that a few Suez species (not 
more, perhaps, than half a dozen in all) are found on the West- 
Mexican roast; but there is no evidence to show that they 
got there vid the Sandwich Islands. On the contrary, their 
existence (speaking more particularly of Triton pilmria and 
Luoina quadrisulcata) in the West Indies tends to show that 
their appearance on the W.-Mexican coast dates from a time 
when the Isthmus of Panama was not yet closed. And it 
impears to me that, though the distance may be far greater, yot 
the presence of East-Indiau species in the West Indies and on 
the \Vest-Mcxican coast is far more easily accounted for by a 
trans-Atlantic than by a trans-Pacific migration especially 
when it is borne in mind that the Isthmuses of Panama and 
Suez have both been open, each of them perhaps more than 
once, within late geological times. For in the case of the 
Atlantic wc have a series of warm currents trending generally 
from the west const of Africa towards Brazil *; while in the 
case of the Pacific the cold polar current sweeping down from 
the north parallel to the American coast, and tlie enormous 
distance without any perceptible set of current to the east, 
present just as insurmountable a barrier as the Antarctic current 
in S. Africa. 

Of the enormous area of distribution whose normal limits 
have been indicated above, there is a district which may 
probably be regarded as the nucleus) If it is possible to 
gpproximate in any degree to the original birthplace of a 
single species, whether vertebrate or invertebrate, the sum " 
must be true, though of course in a wider and less specifio 
sense, for groups m species also. If it is granted mat a 
particular species develops at a particular p&s» (using the 
torm in a wide sense), and not, whether contemporaneously or 
at dififorent periods, at different places, it is evident that indi> 
cations iqay be dtscovered which will tend to show whore that 
place was, and the process may be extended to groups of 
species as well. It appears to me that the Philippine distriet 
may be regarded as the centre of distribution of those species 
which radiate westward as as Sues, northward as far as 

• Btndn states (AWi. Ak. Berlin, 1889, p. 6) that out of Ml 
SbeUs from me west eoait of Ainios 66 are common to the 
eoeit of America. 
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Japan, and eastward as far as the Sandwich Islands. There 
are, as is well known, special reasons which tend to make the 
marine fauna of the Philippines hotter known to us than that 
of, e.ff., the Seyclielles or tno Maldives; and possibly it is only 
because we have more detailed information as to the species 
of Mollusca resident at the former locality that wc at present 
prefer it to the latter, as indicating a radiating point of distri¬ 
bution. 

The annexed table, compiled from the latest sources of 
information, is an attempt roughly to indicate the geographical 
distribution of the Mollusca of Suez. Tlio two localities 
about which I feel dissatisfaction, being sure that the figures 
given do not indicate their real relation to the Suez shells, 
arc Natal and E. Australia. For the former Krauss’s ^ Sud- 
afrikanischenMolIusken’ (1848) was my only authority; while 
the latter, north of Morcton Bay, is a region practically un- 
explore(^ but whoso tropical climate and comparative nearnesa 
to the Philippines assure it a much closer relation to them 
than the figures given would seem to imply. 

The Gasteropoda alone have been wortod out, as the infor¬ 
mation with regard to the Lahiellibranchiata was often so 
scanty as to lead to practically no result. 
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The 55 Suez Gasteropoda 

Pteroceraa hryonis, 

Terebellum subulatum, Zatm, 
Urofi^pixix contractus, JS^eoa, 
pAMciofaria trapesium, X. 
Caathama ruh^moaus, Mme, 
Nassa aemmulAta, Zorn. 
OoluTObella flavida, Zorn* 

Acus aubulata^ X. 

Bidnula ricinua, Z» 


common to Japan ares— 

Rapana bulboia, M 
Ooralliopbila madrepotaruin, Sm, 
Banella hiaufl, Sehum, 

Triton tiitemis, Z* 

•— pileaHs, Zerrs* 

CaMia vibex, Z. 

Mitra msHoia, 

0 wtsens, 

Oypma fimbiJata, 
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OjpraBU ambica, Z. 

-moneta, Z. 

caiirica, Z. 

— eroHH, Z, 
lyux, Z. 

ConuH tniliarbi, Hwtm. 

L, 

Tarri« violacea, Kinds, 
Pyramidella gracilis, A. Ad, 
ObeliscuH baUeatuM, A, Ad. 
Syrnola palchella, A. Ad, 
-a(*,h», A, Ad. 

— W’irulata, A, Ad. 

-pupina, A. Ad. 

-oiiHstella, A. Ad. 

Turbonilla fusca, A. Ad. 

—~ modica, A. Ad. 
Styloptygma Jendix, A, Ad. 
Cinguljiiia circiuata, A. Ad. 


Styliferina goniocheila. A, Ad. 
Vortagus Kochi, Phil, 

Triphoris comi|;^ta, Kinds. 
Planaxia sulcatus, Bom. 
CycloHirema cinguliiera, A, Ad, 
Morchia obvaJuto, A. Ad, 
Hyala pumila, A. Ad, 

Onoba niirilica, A. Ad. 

Fenella pupoides, A, Ad, 

-scaVa, A. Ad, 

-reticulata, A. Ad, 

-ruf(M?inc*ta, A. Ad, 

Alaba imbiicata, A. Ad. 

-lucida, A, Ad. 

Diala varia» A. Ad. 

ScutuH unguis, Z. 

Hydatina pbysis, L. 

Tomatiiia fusiformis, A. Ad. 


The 35 Suez Gasteropoda common to Natal arc;— 


StrombuBifibberulus, Z. 

—- floridus, Zam. 
Faaciolaria trapoaium, L. 
Mdlongena paradisaica, Bffive. 
Canthams rubiginosn**, Peeve. 
Naatia pulcbolla, A, Ad. 
ColumDella ti^turin^ Lam, 
l^dna meudicaria, lam, 
Biduula ricinua, Z. 

8istrum anaxarea, d*Orb, 
dacellum, CMnm, 
tuberculatum, Blamv. 
— a 0 porum> Lam, 

^ heptagtmale, Seeve, 
Banella atCtuis, Zrod 
puailla, Brod, 

Triton pileari^ Lam, 
OyprflDafimbriata, Omd, 


Cypra&a arabica, L. 

-anuuluH, Z. 

-erosa, L, 


-lynx, Z. 

OonuB lividus, Kwass. 
Ccrithium morua, Lam, 

Culina contracta, Sow. 

Planoxia milcatus, Bot'fk, 

Nerita jpoUta, L. 

-bistrio, L. 

Monodonta auatralls, Lam. 

-obseura. Wood. 

Littorizia ecabnu L, 

ScutuA unguis, L, 

Hjjrdatina physis, I*. 

Philine ajperta, Z. 

Sipbonana kuirachenaia, Bme. 


The 24 Suez Gasteropoda common to E. or B* Australia 
(including Tasmania) are:— 


Fascdolaria traperinm, Z. 

Bistmm tubarculatonv Blaim, 
Oondliopbila madrepowuiUi Sum. 
Banella siBuia, Brad, 

Epidromim braoteatos, ZTtadlt, 
Pypnea araUci^ Z. ^ 



Tuxbonilla fusosi A, Ad. 
Idyonia amcena. A. Ad, 
Smaragdia pulonerrima. Anwn, 
f Oingulina oircioata, A, Ad. 
f Bittium tenoe, Sow. 

I4tt<nina scabrs, Z. 

Soutus ai:^uiB| t. 
Aoantbo]murttB pioeus, Qmd. 
AetiBcm coecinatus. Bern. 
Hydatina pbysis, L. 

Tornatba ibsifomis^ A A4. 
PbiUne aperta^ £« 
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The 38 Suez Gasteropoda common to the Sandurich 
Islands are:— 


Terebra babylouia; Xam. 

— columellaris. 

Triton mbecula, lAtn^ 
Mitra filosa, //om. 

--aunulata^ 

-cucumeriuaj Lam. 

— mucronata^ 

— aureolata, BtQaim. 

— alaiida, Bm. 

— litterata, Linn. 
Cypra^a carnoolai Lam. 
- talna. L. 

-iaaoell^ L. 

-erosa, X. 

-lynx, L, 

Trivia oryza, L. 

-tremeza, Ihkd. 

-nucleus, L. 

-cicercula, L. 


Conus lividus, Rwwb. 

-ceylonensis, 

-tbividus, Lam. 

-tessellatus, Bom. 

-Virgo, L. 

-miliaris. Jiwa«8. 

-nussatella, L. 

Turns nionihfura, Peane. 
Natica maroccana, Chemn. 
Pyrauiidella corru^ta, Lam. 
Obeliscufi Bulcatus, A. Ad. 
Cerithium rugosum, Wood. 
Tnphons rubra. Hinds. 

Ocnn mgra, Quoy. 

Kissoina tridentata, Mich. 
Littorina 8<*abra, L. 

Modulus toctum, Qmel. 

Bulla ampulla, L. 

Atys semlstrinta, Pease. 


The following 2 Suez species appear to be common to 
Japan, Nataly E. or B. Australia, and the Sandwich 
Islands:— 

Cypnea erosa, L. Cypnoa lynx, L. 


Taking together the two northern and the two southern of 
these localities we arrive at a result which, as we should 
expect, indicates a closer connexion between S. Africa and 
S. Australia than between Japan and the Sandwich Islands; 
thus:— 

The following 10 Suez speoies are common to Natal and 
S. Australia:— 


f asciolaria trapezium, L, 
Littorina scabra. L. 

Bietrum, tuberculatum, Bkme. 
Kanella affinit, Brod. 

Oyprtea arabioa, L. 


Oyprm annulus, L. 
—• erosa, X# 

—— lynx, X. 
Hydarina phyais, L. 
Pniline aperts*, X. 


The followine 8 Suez spedes axe common to Japan and 
the Sandwich Imands 

Oyprma erosa, L. Conus mihari^ Mmase. 

— lynx, L. 

The following 4 Suez species reach New Zealand^ 

Bioinula ricinus, X. Bcutus unguis,'X. 

Oypnaa annulus, L. Pbiline aperta, X. 


• TWon, in his ^ Manual of Conchology,’ vol. iii^gives, on whst^aotbcH 
rity I do not know, New Zealand as a locally for Itdoes 

not occur in Hutton’s admirable list Of the shells of New Xsaland^ 
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Throe Suez species appear to occur at St. Helena * 

Triton tritomSi L» Cypnea turdus, Z. 

Oypreaa moneta, Z. 

Two Suez; specie^ which do not occut in the Meditcr- 
ranean, occur at the Canary Islands :— 

Natioa maroccanai Chemn,f vax. Natioa variabilis^ lUcL 

Four Suez species reach the West Indies^ viz.;— 

Triton piloarisi Lam. Acanthopleurus pireuSi Omel, 

JMatica maroccana, Chetnn. 

lieuconia dbntioulata, Mont. 

Two Suez species occur on the west coast of Central 
America, viz.:— 

Triton pilearis, Lam, Natica maroccana, Chemn,, var. 

Further examination, and careful preparation of local collec* 
tions will no doubt add enormously to the length of the lists 
here given; but I do not anticipate that their relative propor¬ 
tions will be very largely modined. 

The question whether any species of shells arc common to 
the Bed Sea and the Mediterranean has often been debated^ 
and is still nub judioe. But it seems a not unreasonable 
assumption that the MacAndraw collection of Suez shells 
affords an opportunity for making a considerable step in the 
direction of a settlement, not only because of the unusually 
fine series of specimens which it offers in every stage of 
growth, but because the same gentleman made veiy large 
collections in the Mediterranean, equally rich in series illus¬ 
trating young and adult forms. It should be mentioned that 
he was most scrupulously careful in labelling his captures 
with the exact locality, so that the idea cannot be for a moment 
entertained that the specimens from the two seas have become 
mixed up in the cabinets. Thus we have the unusual oppor¬ 
tunity ot being able readily to compare large series of species, 
identical or rmted, drawn from noth seas, and to form our 
conclusions accordingly. 

• Since I wrote the above Mr. £. A. Smith has informed me that he 
has examined the actual specimens from which this statement (MelUss’s 
* St Helena^ was made. It appeare, and 1 can confirm the observation, 
that the speeunens identified as Cffpr, turSuM are all CW. while 

the two qfiecimens of C^pr. mon$U» look most suspidousfy like ballast 
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Philippi seems to have been the first to institute any com¬ 
parison between the Molluacan fauna of the lied Sea and 
Mediterranean. On comparing his Sicilian and Italian col* 
lections with those made in the Bed Sea and deposited at 
Berlin by MM. Hemprich and Ehrcnbcrg, he came to the 
conclusion ♦ that the following species were common to both 


Patella oserulea, X. 

-luaitanica^ Gtnel, 

-tarentina, Lam, 

-frafHlis, Ph, 

Fissurella greocHf L, 

— costarie, l)e^, 

-rosea, Lam, 

Bulla striata, Bma, 

-truncata, Ad, 

Eulima polita, L, 

Chomnitzia olegautissixaa, Mont, 
Truncatella truncatula, Hiont, 
Faludina thermolis, L, 

Jliasoa glabrata, v, M, 

Natica olla, M* de 8, 

—> miUepunctata, Lam, 

Nerita vindis, L, 
lanthina bicolor. Mke, 

Jlaliotis tuberculata, L, 
Tomatella tomatilis, L, 

Trochus crenulatus, Broe, 

— striatus, X. 

— Adansoni, Payr, 


Troebus variiis, Omul, 
Coritbium vul^tum, Brug, 

-manuuillatum, Risso, 

-lima, Brug, 

-pervarsum, Bmw, 

Fasciolaria lignaria, L, 

Fusua corneus, X. 

-syracusanus, X. 

rostratus, Oliv, 

Mures trunculus, X. 
Tritonium Tariaf^tum, Lam, 
Kanella lanceolata, Mke, 
Bolium galea, L, 

Buednum variabile, Fh, 

-mutabila, L, 

—— gibbosulum, X. 

Mitra lutescens, Lam, 
Marginella clandestina, Sroo, 

-miliacea, X. 

-luiuuta) Ifr, 

Oypnea moneta^ X. 

—— eroaa, X. 


Solen vagina, X. 

-leguraen, X. 

Mactra stultorum, X. 

-indata, Brmn, 

Oorbula rovoluta, Broc, 
Pipiodonta rotundata, Mont, 
Luciua laotea, Pali, 

-pocten, Lam, 

Masoaesma donacilla, Lam, 
Donax trunculus, X* 

Venus verrucosa, X. 

-decuseata, X. 

Oytberoa exoleta, X. 

— linota, Lam, 

Oardita calyoulsta, Brug^ 


Area Noea, X. 

—- tetsugona, PoU, 

-barbata, X. 

— diluvH, Xom. 

Pectunculus violaoescons, Lam, 
Nucul* marmdtaeeiu Lam, 
Cbama gryi^oides, X. 

Modiola diiaempans, Lam, 
P«tagii», 8me, 

-Htboplifi^ X, 

Pinna squaniosa, L, 

-nomliB, X. 

8pondjlus aculeatufl, CKmn, 
Oirtrea cristata, Bom, 


It would be needless to demonstrate the utter incorrectness 
of this list, the proportions of which no succeeding investiga** 
tions have in the slightest degree tended to confirm. It is 
very obvious that the collection of MM* Hempri^ end 
Ehrenberg, which numbered 876 species m idl, hsa in some 

• ^ Enuxneratiu Holluscorum Sidlias/ pp. 24S| 349 1686). 
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way become impregnated with a veiy strong Mediterranean 
leaven. 

The opposite pole of belief is occupied by M. Fischer. 
That disliriCTislied writer, in an article ♦ on the shells col¬ 
lected by M. Vaillant at Suez (in which, however, only 86 
species in all are enumerated), concludes that il n’cxiste 
aucune coquille commune & la mer Kouge et h la Mdditer- 
ran^e.” In a later article t M. Fischer, reasoning on the 
analogy of closely allied species occurring on both sides of 
the Isthmus of raiiama. suggests a common derivation for 
closely allied species in tne lied Sea and Mediterranean, such 
derivation to date from the Miocene period, after which he 
supposes the isthmus to have been hnalty closed. 

Unfortunately M. Fischer had not sufficient material to 
support his theory, which indeed he rested entirely on the 
occurrence of Cardium edule (fossil) at Suez and (recent) 
along tlie isthmus, and on the erroneous idea that Naasa 
gibbosulay Gmeh, was common to both seas. 

This theory, however, which is in its main point thoroughly 
scientific, and which only failed in M. Fischer’s hands from 
want of material, was adopted and established by Sign. Issol. 
That author, in the preface to his ^ Malacologia del Mar 
Bosso,’ after referring to ITischer’s assertion of tlie entire 
difference between the two faunas, makes some remarkable 
observations, which are worth translating:— 

Though it would be incorrect to assert that there does 
not exist one single species common to the Mediterranean and 
the Bed Sea (species oeing understood in the sense commonly 
accepted by conchologists), yet it is none the less true that 
there do not exist in the two seas two identical shells. The 
fact is, Mediterranean species which have been brought from 
the B<^ Sea all differ more or less from their respective typical 
forms. Naesa coatulata of the Bed Sea is more elongatea and 
smaller; Solecurtua atrigiluiua^ while remaining constant in 
form, shows on its valves closer and more numerous strim; 
QuetrochoBnaduhiava more deeply striated tlian Mediterranean 
specimens. 

It might be objected that these forms, being so decidedly 
different, ought therefore to constitute distinct species, and 
therefore the assertion formulated by M, Fischer would be 
perfectly correct 

^To this we would answer that the distinctive characters 
observed by ns in some Bed«Sea varieties are not sufficient to 
<d^araclerize separate and distinct species (species being" under* 

* * Journal de Oonohyliologis,’ 1663, pp. U7’-127,241 248. 
t n. 1870, pp. 16W79i Wljpp. 
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stood in the narrowest acceptation of the term), beoanse they 
are not sufficiently constant and because the groups in which 
tliejr occur are subject to considerable variations in form (sono 
i pth polimoT^* 

We, and other followers of the English school, while 
looking upon species as in theory very useful and, indeed, 
necessary for the study of the science, regard them as being 
to a large extent conventional and arbitrary, and believe that 
species vary according to the physical conditions in which 
they find themselves jnaced. Tnus we should regard it as an 
abnormality, an exception to every rule, if there occurred in 
the Bed Sea a Mediterranean species which had not undergone 
some modification. 

Besides the varieties indicated above there exist in the 
Bed Sea certain shells differing indeed from their Mediter- 
ranean congeners, hut sufficiently akin to them to stand as 
their representatives, so to speak, on the further side of the 
isthmus. ^ 

Instances of this parallelism are found in Naaaa ^T)boaula 
and circumoincta* Certihium vulffatutn and BUppellu^ Oer&h, 
conicum and Caillaudiy Chiton siculua and affin^a^ Dtplodonta 
rotufidata and Bamgnyi^ Cardium eduU and iaihmicum. 

Ought we to comprehend under the heading of geogna^ 
phical variety shells from the Bed Sea, so near to the Mediter** 
ranean ? 

Under tins denomination axe usually distinguished forms 
derived from a recognized type, wliich, hy removal from 
central point of their creation, have become gradually modifiedi, 
and differ from it the more the greater is the distance which 
separates them firom the point of depaiiiure. This is not the 
case with the shells now under consideration, because Ht 
certain points of the isthmus scarcely 100 kilometres separate 
the two Yaunas^ and because such a short distance ui not 
enough to constitute the existence of a geographical variety* 

These considerations have sugge^ed the idea of disun^ 
guishing by a comprehensive term Red^Sea varieties and 
species which corresj^nd to Mediterranean species. We will 
therefore give the name of equivalent varietm to those Medi^ 
teiTanean species which occur on the further side of the 
isthmus only slightly modified; and the name of eguivaletU 
apeciea to those representatives of Mediterranean species 
which occur in the Bed Sea modified to a larger extent. 

It is our belief that from anv type, existent in a given 
pla^, th^e can be derived equivalent species and equivalent 
varieties if the locality has undergone more or less consider^ 
able changes; that, againi there can be dsriyed geographical 
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virietics and geographical species^ if the aame typo shall hare 
beootne diffused over distant regions, gradually assuming now 
characters* 

* It may rciwonably be supposed, in tho present case, that 
the species which in tolerably remote times the Pliocene 
period} passed from the Mcaiterranean to the Arabian Gulf 
have undergone very considerable alterations of form, and 
have originated certain equivalent species^ while those whose 
DMsaee from one sea to the other was effected at a later (the 
Postpliocene) period have formed our eguivalent varietieB^^ 
Issel then proceeds to give the following lists, which I have 
slightly rearranged for the sake of clearness:— 


JdifditBrraman Si>ecieB. 

Qastroebfena dubia, Pemu 
Holscurtus Htngil«ituS| X« 
Area laetea, X. 

Kssaa costulata, Hen, 


Equivalent Varieties t/is Esd Sea, 

GiidtrocbiCDa dubia, var. 
Solecui-tua atrigilalua^ X., var. 

Area lactea, X,,'var. erytbraia. 
Nasaa costulata, vor. erythra^a* 


Mediterranean Species, 

TeUina exigusi Poli. 

—aerrata, Hen, 

Tspea psograpbiciw, Ovvel, 
Anemia exoleta, X« 

Osrdiuia edule, L, 

—~ tnihimuro, Phil. 

Oardita sulcata, Brttq, 
tispezium, X. 

JXpbdo&ia rotimdata, M(mt, 
Iwina retieiilata, FoH, 

Area diluvii. Lam, 

Modiola adriatica, X<9m. 
lima aquamoaa, Bam, 
KatginoUs minuta, 

^ clandeatinai Mr, 
miliaria, X. 

Purpura beamaatomsi X. 
Kaasa gibhosula, X. 
CMtbium vulgfstum, X« 
eouioum, Bkms, 
Mmasapsrta, £. 

Stooloula In^nea, Hm, 

Sffiav® X* 

l!teur(dlagmca,i;, 

C&dtcm sloulfM, Qray. 


Equivalent Spt^eies in the Red Sea, 

TeUina aniinoan»ia, Tasel, 

-Hold ter i ana, Sotr, 

Tapes peahayesii, Hatti, 

Artemis radiata, Heeve. 

Cardium istbmieum. Imh 

-BUtuiense. Ism. 

Cardiia angisuicata, Heere, 

-vanegata, Bi^. 

Piplodonta Savignyi, 

Luoina orytbnea, Issel, 

Area aurioulata, Lam, 

Modiola, sp. 

Lima bullilera, BesK 
Maiginella suesiensiB, J«a 
—— pygmsBE, Tss, 

—- Savignyi, Iss, V 

!*urpura, sp, 

Kassa drcumcineta, Heeve, 
Oerithium Ruppelli, Phil, 

—~ OaiUaudi, Av, 4* Mteh, 
PbUine Vaillantii Iss, 
j^ngicuU acuta, PhB, 

Sulima GsutUomiaiia, Iss, 
Nsritijm Feullleti, And. 

FimreUa EUpp^i Saw, 

Ohitcc aA^, Isa 


These interesting, and in many respecte valdable, remarks of 
tasel appear to me to be open to a oertiun amount of criti(^m, 
An4 to his denial of the term “ geographical Tariety ” 

Ip l|ed<3ea etjoivaleats *' of Moditerranean epecies. He 
e Meg, N. BXul. Ser. 5. Fof, xtuI. 87 
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seems to think that a geographical variety can onlj exist ** at 
a great distance from the central point of the creation ” of the 
typo. Why? What is “ a great distance ”? One hundred 
kilometres, we are told, is too short a distance to constitute 
the existence of a geographical variety. Would two hundred 
kilometres be enough? Would a thousand? One is tempted 
to ask. How many kilometres make a geographical variety? 
^roa ItuAea occurs in the Philippines in a form precisely 
identical with that found at Suez. Are Philippine specimens 
to be called a “ geographical variety ” because they live a 
long way off the Mediterranean, but Red-Sea specimens an 
“ equivalent variety ” because they live nearly within 100 
kilometres of it ? 

Nor is it easy to see the force of the adjective in the term 
under consideration. If “ geographical ” is meant to denote 
that the intervention of distance between one geographical 
point and another constitutes or compels variation, it states 
what is not true; if, on the other hand, that the type exists 
at one place and the variety at smother, it is merely an 
“ epitheton otiosnm ” and may be dispensed with altogether. 

Again, the argument about the central point of creation^' 
is surely rather confused. laael says (1) that geographical 
varieties originate at a great distance from the contra! point 
of creation, and (2) that the Red-Sea “ equivalents ” cannot 
be geographical varieties because they exist within 100 kilo¬ 
metres of the Mediterranean. It looks as if he placed the 

central point of creation ” for his four Mediterranean species, 
which have “ eq|uivalent varieties ” in the Red Sea, at Port 
Said I And if it is replied that the central point of creatitm 
of a Mediterranean species cannot be establisne^ but may be 
assumed to be any point where the type occurs, the answer m 
that in that case ‘‘ central point of creation” is only a syuonm 
for ” arerof distribution.” 

The truth is, distance gu^ distance has notbitm to do wb& 
the production or non-prMuction of a variety. One can easily 
imagine a stretch of sea-bottom two thousand miles in length, 
and the same species of MoHusca existing, without the slightoit 
variation, at one end and at the other. What, pieventh 
variation is not shortness of distance, but similarity of envi^ 
ronment; and in the case of some of the Mollusca it is n^ 
even necessary that the area of similar physical wnditions 
shall be unbroken. In the case of a speoies which, in a 
certain stage of its existence, is free-swimming, the typusal 
form is possessed of means of locomotion far snrpassiQg noma 
of the more sedentary species. 

This is no donbt the explanation, though it has not yet 
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been proved in evciy case, of the enomous range of distri¬ 
bution shown by some of the Mollusca, not as varieties, but 
as constant typical forms. It is not to be imagined, for 
instance, that the whole extent of coast-line, littoral or aub- 
littoral, from Sues to Hawaii, offers a suitable homo to Cpprcta 
0rom^ But if the larval form is free-swimming, and if, when 
it returns from the open sea to the shore, it perishes at unsuit¬ 
able lines of coast, but lives and dourishes on those which 
offer conditions of existence similar to those in which its 
ancestors have lived, we can understand why the typical form 
ia preserved unvaried over a distance of many thousand miles. 
The distribution in a typical Jbrm of several of the large 
Tritonu will, I have no doubt, have to be explained in a 
similar ww. 

Again, Issel’a theory of equivalent species and equi¬ 
valent varieties’’ seems open to serious objection. He has 
made a list, as we have seen^ of twenty-six equivalent 
species ” and of only four equivalent varieties.” But what 
ia to determine the difference between the one and the other ? 
Wliat is to prevent our classifying Tapes Deshayesti as an 
equivalent variety and Area erythrcea as an equivalent species? 
Issd tells us that equivalent varieties are Mediterranean 
species only slightly modified,” and equivalent species are 
Mediterranean species modified to a larger extent;” but 
who is to draw me line, and how? For since certain genera 
are notoriously liable to variation while others are remarkably 
constant, the amount of variation from the type which in some 
genera suffices to constitute a species, will in another genus 
be regarded as unimportant. Tne question is something more 
tbfm a mere matter of words, if we go on to assume, as Issel 
doss, that the equivalent species^* entered tho Bed Sea 
during the Pliocene period, while the equivalent varieties ” 
did not effect their passage from the Mediterranean till a later, 
or Postnliocene age. 

l^rs grounds for refusing to classify his four equivalent 
vserieties’” {Nassa costulata^ Solecurtus etrigilatus^ Oastro- 
ckusha 4ubia^ and Area hetsa) as equivalent species ” are 
two in numl^r ;^(1) the distinctive characters are not suffi- 
dfently constant; {%) the groups iu which they occur are 
sUtiJeot to considerable variation in form. These two reasons 
are really only two different ways of stating the same fact, 
namely, that me genera oemoem^ are remarkably liable to 
variation* I should dispute this statement at the outset with 
raaaxd to half the genera in question* Whatever may be 
smd of the capi^tieB of variation in Gostrodksna and AroOf 
I be inclined to select the Solenidm and 'Naasidssi parti« 
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cnkrly the former, rb including genera which, as genera eo, are 
fairly conetant in form. And further, if the reason Tasef ^Tes 
for diatinguisliing “equivalent varieties” from “equivalent 
species ” he a valid one, it ought to be true for the one set 
of genera but inoperative with regard to the other; in other 
words, his “ equivalent varieties ” ought to belong to genera 
which are markedly variable, while his “ equivalent species ” 
onght to belong to genera wnich are falrlv constant. So far 
is this from being the case, that half of tiie genera which 
supply him with “ equivalent varieties '* supply “ equivalent 
species” as well. Whjr is Area auriculata the “equivalent 
species ” of Area diluvtif but Area erythreea only the “ equi¬ 
valent variety ” of Area laefea ? Why, again, is Ntuta 
eircumctnela the “ equivalent species ” of N. gihbcmla, while 
N. eoatuhta (Ren.^sauartaJiYw, Forb.) of the Mcditcrran^ 
has only an “ equivalent variety ” in the Bed Sea ? Again, 
what genera are more notoriously liable to variation than 
Tapea^ 'Modlola^ and Purpura ? Yet all the Bed-Sea “ equi¬ 
valents ” of Mediterranean species of these genera are classed 
by Tsscl as species, not as varieties. The reply will be, thaS 
it is a question of neater or less modification of form. But 
who is to measure “ greater or less ” ? And what has beoome 
of the “ groups of genera which are subject to considerable 
variation of form ” ? 

These terms, “ a variable genus,” a genua “ liable to 
variation,” seem to me misleading, because they attempt to 
cover too much ground, but at the samo time do not grasp 
all the facts as they present themselves to us. What one 
notices is, that certain genera, from their mode of hie end 
habitat, ar^ so to speak, compelled to vary. Snch gener% 
includii^ Oatrea, Vulaem, ChamOf Avitmla, Z^tfortna, < Pim- 
metua, Cr^’dula, Bettelkif &c., 1 ahonld term genera neSes- 
aarilv variable. Again, one notices that certain other genenk; 
while not necessarily variable, possess individual i^iecies 
which exhibit capacities for variation, while the bulk of fhe 

S iecies remain fairly constant to the ty^. Such genera ate 
onva, fairly constant as a whole, but mchihSung such ex¬ 
tremely variable species as teoetile and iyemo; i^ttoa, irith 
the variable maroeoana and mamtYfs; Naaaa, wit];i the 
variable oatwfrWa and varieMia; Cardium, with the variable 
edub. Thus, while a variable genus implies variation in the 
subordinate spedles, a variable e])ecies by qo implt^ a 
variable gmus. Why some species should vaty while onm 
remain constant to the type is as yet unknown, but the fitot Is 
unquestionable. 

' It ajpean to me, then, that Issel'e refitsal of the term 



893 


MoUuMcan Fauna of the Out/ of Suez. 


w geographical varieties ” to Bed-Sea specie akin to Medi¬ 
terranean and his distinction between equivalent species 
and equivalent varieties ” alike fail^ and fail for the very 
reasons he gives for establishing them. That Mediterranean 
species migrated into the lied Sea both in Pliocene and Post- 
piipcene times no one can deny; but 1 do not believe that an 
examination of the recent species alone, as now existent on 
both sides of the isthmus, will enable us even approximately 
to conclude at which of the two periods particular specif 
migrated. Issel assumes that the amount oi variation from a 
supposed Mediterranean type is a fair measure of the time at 
which the variation began \ in other words, of the time when 
the separation took place. Naaaa circumcii%cia varies much 
from iV*. gihboeula^ therefore it came over in the Pliocene 
period: iv. coatutata^ var. erythreea^ varies little from N. ooatu-* 
taUZf therefore it did not come over till the Post|)ltoceu6. 
This I should deny entirely, because it assumes as a basis of 
comparison what does not rest upon a shadow of foundation, 
via* that all species form varieties with equal rapidity, and 
that it takes a longer time for a species to form a marked 
variety than it does to form a slight one. 

The following marine shells, now living in the Mediter¬ 
ranean, occur in Postpliocene beds at Suex 


GoitrochiBxia, sp. (prod, dubia, 

SolaourtUA strigilatus, X. 

JPetricola Hom^friebU, laad (wlitbo- 

Axes Iktesi X. 

No8^, It. 


Modiolaria cc9Uoblta,rot^. (rnnar- 
morata, IM,). 

Naaaa mutabilia, X. 

costulata, JRen. 

Murox trunculus, X. 

Oalyptrasa cbiueaaiB, X. 

Patella ctorulea, X. 


Ponaof trunoulua^ L., and Cardium iathmicum^ Issel 

i w^eduU^ L., var.)| occur in the raised beaches of tiie Bitter 
likes, but not at Sues. 

Fire of these species (if Area Now is not a misidentifica- 
tiem of arabioa^ Forsk.^ and Batelta cwrulea of roia^ Chemn*) 
ate lao longer living m the Bed Sea, viz. Noam mutohiUe. 

iruii^hz. Galyptroaa cMnenaisy Patella cwrulm^ ana 
A‘im Now. Why imee epecies should have ceased to exist 
in the Bed Sea white others have lived and flourished is a 
point of which no satisfactory explanation can be offered. It 
IS certainly not a case vrhete littmral species have succumbed to 
a great increase of temp^ture* On the otl^er hand, it is 
nonceable that of the retnainii^ six species, Issel allows that 
two, viz* Peiricola HempriehU and Modiolatia mndbikt^ still 
lite in tlie Bed Sea in the tyjacal form. {Murew trunculua and 
mutahiHa have both &en reported as living in the Bed 
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Sea, but on insufficient grounds.) It se^s therefore likely, on 
h priori ^unds alone, that representatives of the remaining 
four species exist also in the Bed Sea in the typical form, ana 
not, as Isscl holds, as varieties. 

My own views, as will have been gathered from preceding 
papers, while entirely discarding the extravagancies of Philippi, 
recomixe a much closer connexion between the Mediterranean 
andl^*Sea species than does Issel. The similarity or dis¬ 
similarity, the union or separation of species cannot be settled 
in an offhand manner by the brief examination of a few picked 
museum specimens, but must be the result of a patient com¬ 
parison of largo numbers of examples in oi*ery stage of growth 
and in different phases of modification. Forms at first sight 
distinct will often be united by the discovciy of an interme¬ 
diate form, combining or modifying the peculiarities of both; 
and the more the investigation of the sea-bottom is cacriea 
on, tlje more these intermediate forms will inevitably occur. In 
the old days, when the conchologist was the collector and 
nothing else, an intermediate form was to him a h$te noiror^ 
a creature which ran foul of his monographs and threatened 
to^ diminish the number of his specie^ and accordingly bad to 
su'^er suppression or destruction. The science has taken a 
turn since then, or rather has begun to deserve the name, and 
an inteimediate form is now woi^mcd ns an explanatia% not 
scouted as a puzsle. 

After the most careful examination of large series, drawn 
from both seas, I have come to the conclusion that the 
ing species arc, at the present time, common to the Mediter** 
ranean and the Bed Sea; that is to say, that between speoinmns 
taken from the two seas no point of permanent varietal 
ence, however small, can be named which is not disproved by 
the examination of a large num]^ of specimens. 1 believe^ 
too, that if such specimens were mixed up together,a thoroughly 
good conchologist would be unable to separate them 


Cexitbium (PirenoUa) mammillatum, 
Mim (wCaillaudi, iV. 4* Mioh.)* 
Emargizuala elongata, Costa. 

CBiton (Lophyms) sioalus, Oray 
(»affinia, Xml). 

- (Acautiioohitea) disorepanfl, 

Brown. 

Volvula acumtuata, 

Pliiline apertiu L. («aVaillanti, 
M). ' 

l^euconia dsutkolata, Uont.) 
Fectoij vaiius, X. 

Lima iuSatai Chmn. 

Sj^dylua gmderopus 
kaowa as amkatus, Ohema.). 


Modioteia manaoraUu Bbrk 
(■ecosaobita, 

Area kete^ X* 

Veaerupis irus, X* (^maerntMOa, 
Bedk., 4- derelicto, Besh. £&)« 

Petricola Uthophaga, Beta, (ail^exii- 
priehii. Ism). 

Tdliaa b^tina, JPeH (s»Iiss)!, 

Oastnodinaa duMA Perns. (MBfiiH 
pelUi,XI^.). 

Pphoka daetylufi (nrerytimsa, 
Oraify. 
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Besides the al^ve seveiiteen species I should add the ibl« 
lowing two (which MacAndrew did not find at Suez) on the 
strength of Issel regarding them as varieties 

Kassa coatulata, Hen, Solecurtus stiigilatuS) L, 

Thus, while holding to the undoubted fact tliat variation 
must be due to modification of physical conditions, X should * 
maintain with Semper^ that the converse is not necessarily 
the case, and that modification of physical conditions does not, 
in some cases, produce a measurable amount of variation* 
Why this should be the case must remain unexplained. It is 
possible that different conditions of temperature, different 
chemical constituents of water, &c., act leas on certain species 
than on others, and that while a particular genus or a parti¬ 
cular species would be profoundly modified by such differences 
as exist between the waters of tno Bed tiea and the Mediter¬ 
ranean, other gene) a and other species would remain practi¬ 
cally unaffected. The facts seenf to point in this direction^ 
for how otherwise can wc account for ttio extraordinary paral¬ 
lelism of species exhibited in Issel’s list of equivalent species,, 
and the simultaneous similarity of the species enumerated in 
the list given above* It has shown that earlier or later 
dates of migration cannot be relied upon to explain these 
facts; the only true explanation must be that altered physical 
conditions act very unequally upon different genera^ and even 
upon different species of the same genus. 

It may at the same time be remarked that, for purposes of 
oompsrisou between tlie water of the two seas, it will not be a 
fair test to take the mean amount of saltness, temperature, &c. 
of the Mediterranean generally and compare it with that of 
the Bed Sea. The mean sur^e-temperature of the Meditei- 
mean is, of course, considerably below that of the Bed Sea, 
inobably as much as 10® F., and, on 5 priori grounds, it 
would seem unlik^y that Moilusca could endure a change of 
ld°F.in the temperature of the water in which they live without 
undergoing considerable modification. But the comparison 
lUMt be made between the water from which the species actually 
and that where they now are, viz. the water at Port 
and Sne^ and then, as thr as temperature at least is oon- 
cerined, there is no irery marked difference. The mean annual 
sorface^emperattixe t of the sea at Port Said is 70®-7l® F., 

a ^I{siMasysr7Change,mlbr UKiKai^hi theo^ 
of alake or rim, will not sfibet the fauna inhabiting it squally and as a 
whole, hut will aot on hidivj[dush; some will hear tlie ohango without 
hshig in any way a5»ot^ by it, others will die, while others again will 
•itmve } hut their habits of life wiU be changiMl, and at the same tima 
thsiritructw will he iimdifled.»*--*taper, *Amm(U p. 177* 
t Taken from the publications of the Meteorological Owe. 
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the tninimiim being 62°, the xnazinrain 80°; the seme at 
Snee is 7^°-~7S^ F., minimtim 68°, mazinmm 80°. ThU) it 
must be remembered, is the eurface-temperatore, and 
difference therein ezhimted would have a tendency to diminish 
when the water at several fathoms’ depth was examined. It 
does not appear that the amount of salt contained in the sea^ 
water at these places has ever been definitely compared by 
experiment; but, judging from what one can learn of the 
water at Suez *, and of tne average saltness of the Mediter¬ 
ranean t, there does not appear to be any large difference 
between them. 

That separation from the parent stock will in the end 
prevail, and that these !IM-Sea shells will gradually become 
more and more unlike their Mediterranean ancestors, is not 
denied. Bifferrnces, however slight, may in the end esta¬ 
blish themselves, though it be quite possible that the Suez 
Canal may do something* towards the equalization of i&e 
character of the water of the two seas as well as in intro¬ 
ducing fresh batches of the parent stock. It seems no unreason* 
able assumption that species which were the first to migsate 
in Postpliocene times will be the first to migrate now; at 
any rate, tliey are at least as likely to migrate as ai^ othsm. 
At the same time I fullv anticipate that, as the l^d Sea 
becomes better explored, mnns will be discovered which will 
connect species hitherto regarded as distmoL and thus tW list 
that 1 have here presented will become gradually increased. 

It only remains to mention in this last connexion a vnty 
interesting and remarkable paper 1^ Dr. Conrad 
which shows that the opening of the Suez Canal has, Sfipa- 
rently, already induced several niecies of Molluaca to start on 
their travels, not only from the Mediterranean to the Bed 
but in the reverse direction as well. Indeed, while at leim 
two undoubted Bed-Sea species ^Maetra ohrina^ Phil., nnd 
Mytilm variabilit, Krauss) had, in 1882, mitablished tnm- 
selvcs at Port Said, only one Meditoranean species {Oat^lm 
eduhe, L.) had readied even the large Bitter InJun. and it 
might possibly have been Hving there before, as 0. 


* The sea-water at SMieontsins a very small fraction over 4 Mr SSnt 
cf saline matter. Maury,' Phya Geogr, of the Sea,’ p. 180; IVaii Bottb. 
OeuKT. Soe. rol. ix, 18M^. 

t ‘‘Keeent ezneiimenta hare shown that the water of foe MsAltn- 
ranean ooutaina full 4 per cent, of ealt. M. Bouillon la Gisage investi¬ 
gated the suhjeci with great peieerenmoe, and his cowdusiea is, aMiitoW 
the proportioii of aaline matter m the watm of foe Afomtio Ouaae to'tw 
that of the KngUsh Ohannsl will he 36, and foat of foe MaditatiwMIla 
iy,”—Smyth ,' MememnwcN,’ p. 127, 
t “ Die Fauna ha Sue^Oaiuu and die IHfltu b n dw meditMaHUMSii Uttd 
er^MBchen Thierwelt” - ■ • - •• ~ . 
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Xaad. Two other species {Pholoi dadtylus^ L.| and Solen 
v^inay L*) had reached Ismailia, One could wish it were 
not 80 proverbially difficult to prove a negative; for, if Mactra 
oUmna and Mytilua variahilU did not exist at Port Said, or 
in any pait of the Mediterranean, prior to tlie opening of the 
Suea Canal (and in the total absence of evidence the other 
way, one may fairly assurae this to have been the case), their 
passage from one sea to the other in the short space of 
thirteen yeara is an event remarkable in the history of distri¬ 
bution* It will be interesting, too, to notice whether the 
species in question have undergone, or ai-e undergoing varia¬ 
tions as a result of their change of li^ity. 


XXXIX *—Note on the Structurfi of Crotalocrinus. By P. 

Hxkbekt Carpenter, D.Sc., Jb\L*8., Assistant 

Master at Eton College. 

The third part of Messrs. Wachsrauth and Springer^s Re¬ 
vision of the PalflBOcrinoidea,” the second section of which 
has recently appeared*, contains the following statement 
lespecting the suborder Articulata,** which, as defined bv 
the authors, includes the family Ichthyoorinidsd, together with 
the three genera Crotalocrinus* Enatlocrinus* and OMo^ 

“ We mointam, however, that the eater teat of the ventral aide 
in this group waa a continnona integument, oompoaed of oalearootia 
platea, anitM by ligament and not by a el^ anture, and that by 
reoaon of tbia atruoture and the artioulation among the platea of the 
dorsal aide it moat have been pliant or flexible, ..... Iltat ^ere 
laas an inner integument rooM in and covered by the flexible vanlt 
we have mentioned, and that it oontained the aommit-plates and 
* covering pieoes,’ we know to be trne in the Crotaloonnidw, and 
we think it altogether ^bahle that the general plan of the venteal 
etraetmfe for the Aitlomate geneiuUy ia ejjnceaaed in that of Orotaiih 

Itliis loat pangnmlt oontains * somowlwt positive and em« 
phallic etatemerit The aoithoM know it to be true ” tihat 
OeasfoorMiw had a flexibie vault above the snmmit'^latesi 
whioh| be it remembered, (hemselvee covered in the diak on 
whwdi the peristome and ambulacra were situated. It has 
gcoerallj bm oonsidered hitherto that the sommit-plateB of 

■ Proe. ikead. l!iat. Soi. Thilad., ICoMh 80,1866^ n. 01, The pM|ing 
cl the aepiMteei^ ia 140, and in fiUtue references toe pagmation a the 
entire work will be gnotad, not that of the Phi l ad ri ^ik ''^FnxMediiipn” 
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a Palsaocrinoid, like the celrs-platea of the dorsal side, with 
which they were uniTersallv regarded as homologous, wera 
placed on the extreme outside of the body, nothing but a thin 
film of perisome, covered by a pavement epithelium, interven¬ 
ing between the plates and the surrounding water. But wo 
are now told as a positive fact, on the authority of Messrs. 
Wachsmuth and Springer, than which there is none higher, 
that Crotaloorintu and the Ichthyocrinidie {a family which 
in many respects approaches the Neocrinoids more closely 
tiian any other Palmozoic forms) possessed the anomalous 
character of two vaults above the visccial mass—an inner one 
containing the actinal sipnmit-plates and the covering plates, 
like the vault of Platffcrtnua, and an outer one ot a more 
flexible character and composed ot smaller plates belonging to 
the abactinal system. 

Let us examine into the evidence which has led Wat^s^ 
muth and Springer to make this assertion. Neither Orotaio- 
orinua nor EfuMocrinm occurs in America ; but both genera 
arc found in the Silurian of the island of Gotland, and Cfotabo- 
crinua also occurs in the Dudley Limestone of this oOnntty. 
The National Museums of London and Stockholm eontaita 
remarkably fine specimens of these types, but unfortunatety 
they have not been examined by Wachsmuth and Springer, 
whose knowledge of (Jrotalocrinua and Emllocrinm is prinoi> 
pally, if not entirely, confined to the figures published hy 
Muller, Angelin, and other authors; and 1 have a veij strong 
conviction that the remarkable statement to which they have 
committed themselves so positively is due to a misinterpreta* 
tion of these figures. By the kindness of Prof. G. lAn«trUflit 
1 was able to examine the orminals of many of Angelin’i 
fignres during a recent visit to Stockholm; and the exaxbplee 
01 Crotahorinua from Dudley, which are in the National Col¬ 
lection at South Kensington, nave also come uuder tny obsetw 
ration. These opportunities have convinced me that the 
‘‘ pliant vault" above the summit-platee, which is deseribed 
by Wachsmuth and Springer in Oroialoo-inuof had no exieteiioe 
in reality. They say on pp. 18 and 19 of part iii. 

» In the Orotaloerinidas, which inolude Cmtalocrtmu and SktoUo- 
erinua, the whole ventral surface, in what appear to be the best- 
preserved speoimens, is oomposed of strong convex plates, wfiheut 
definite arrangement. In these epesimeus there is no cmibmlpiaoe, 
nor proximal^ n« tewes of amWacra (1^ Orin. Sneo., pi. 7, 
fig. 3 tf; pL. 8, %!. 6, 7, and pi. 2S, fig. fi)t there ale, hwwrvor, 
otoer figures of Angelin, apparently of s riotely allied neolee (Brid. 
pi. 17, fig. S a), in wbioh the plates paving the veottu anrihM hto 
much more dduate, and aoorist of a oent»lplate,hmgep(eaeiaa)a, 
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and Bevenil rows of covering pdeoos, without the intervention of 
either anambulacral or interradial pieoea. It would be difficult with 
the utmost stretch of our imagination to recognise in the former 
figures either proximals or central piece, whi^, aa admitted by 
Car^nter, are present in all those Crinoids, and we think there can 
be Httlo doubt that the two sots of figuros represent difierent parts 
of the animal, the quo the disk, the other the vault, and that the 
one covered the other* A similar opinion was evidently entertained 
by Zittel (Handb. d. Palmont., L p. 357), who stated that Crotalo^ 
erinus possessed five *»osse Oralplatteu, bald unter der Deoke, 
bald ausserlich sichtbar/ According to our interpretation the oalvx 
of the Crotaloorinidee extends ventrally to the oral pole, and the 
ambulacra, central piece, and proximals are subtegminal, covered by 
interradial plates, which extend out to the lower rows of covering 
plates and side pieces (Icon. Grin. Suec., pi. 7, fig. 6, and pi. 25, 
fig. 15). A similar condition probably prevail^ in the Ichthyo- 
orinidm, with which the Crotalocrinidte have close affinities.’’ 

Of Angelin’s four figures first referred to by Wachsmuth 
and Springer in the above paragraph, the first and last (tab. vii. 
fig. 3 a, and tab. xxv. fig. 2) represent Enallocnnua acriptua^ 
and the other two (tab. viii. figs. 6 & 7) Crotalocnnua puC 
char. Fig. 3 a on tab. xvii. represents the vault of Croialo^ 
crinua ru^sus, and the central plate with the four anterior 
proximals is very distinct, as admitted by Wachsmuth and 
Springer. But when they state that there is no central piece, 
nor proximals, nor traces of ambulacra” in the figures of 
Crotaherinua pulcher aud Enallocrinua acriptua they appear 
to me to be seriously in error. 

Ko one knows better than the American authors that while 
the summit-plates are clear and well defined in some species 
and genera, there are other closely allied forms in which these 

{ dates are almost or entirely undiatinguishable among the 
arge number of plates to be found in tne vault I will now 
on]^ mention one instance in illustration of this statement, via* 
OyaUmrinua towtn^ia and 0. muUibr<ichiatua^ both of which 
aye figured by Wachsmuth and Springer the former with 
and latter without ver^ distinct summit^plates; and 1 might 
name any nmnber of simuar cases in the arrangement of the 

S lates of the Edbinoderm apical system, especially among 
le Ophiurids. 

But the argument used by Wa<fi]fcsmutb and Springer is of 
this kind'1—1. The vault of Orotalocrinua ptuchar and of 
EnaiBoct^nui aenpiua is composed of irregmarly disposed 
plates^ none of wUoh are specially distinguishable as the 
sonmut^plates. 2, 'The vault of Orofaioettnua rugoim^ hoar- 

^ 'Revision/partiii. p.65,pLiv.fig,6,andpL v.fig, 7* 
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ever, containe distinct summit-plates belonging to the actinid 
system. 3. Therefore it is an inner integument," and vms 
in reality covered by a “ flexible vault ” composed of irregu¬ 
larly disi)OBed plates belonging to the interradial portion of 
the calyx or abactinal system^ such as form the external 
covering or vault of CroUthorinut ptMier and Enattocrinm 

The logic of this argument docs not appear to me to be so 
sound that Messrs. Wachsmuth and Springer are entitled to 
say of their conclusion that they “ know it to be true.” It 
will be quite time enough to say this when th^ Itave dis- 
coveiod either the “inner integument" in Crotalocrintu 
puloher or in Erudlocrtnua aeriptw^ or the “ flexible vault" 
above this integument in Orotaherinua rugoaua ; but from my 
own observation of two specimens of this latter typCj both of 
them better preserved than that figured by Angelin, I feel 
myself entitled to say without fear of contradiction that the, 
central plate and proximals were never covered up by such a 
“ flexible vault" as that of which the existence is “ known 
to be true ” by Messrs. Wachsmuth and Springer. 

For the sake of brevity 1 pass over their references to the 
absence of ambulacra in the summit of Crotalo&'iniu ptihher 
and Enaflocrinua aariptue, as figured by Angelin, and to the 
opinions of Zittel respecting the oral plates of Crotahertnua— 
both of them points which arc open to a considerable amount 
of discussion—and 1 will pass on to the othmr evidence whioh 
the American authors adduce in favour of their theory that the 
central summit-plate and proximals of Orotaherinua, togethw 
with “ the entire ventral surface ” *, were covered Of oalyx^ 
interradials extending upwards from the ahactinal side, where, 
by the way, “ only occasionally the first interradial is viml^ 
dorsally”t. 

At the conclusion of the long paragraph quoted abov^ 
tab. vii. fig. 6 and tab. xxv. fig. 15 of Angelin’s wwk are 
referred to in illustration of fiiis theory; but fig. 6 on tab. vii. 
simply represents a side view of the calyx ta Orotal$0r4mi0 
puhher^ and I strongly suspect that the authors meant to quote 
fig. 6 on tab. viii., the summit view of this species to which 1 
have just referred. They continue on p. 64 of part iii. 

“ The vault of the Grotaloorinide extends quite a distance into ' 
the free rays, as shown by Milner’s and Angdia’s flgnrss (leongr,, 
pi. 6, figs. 6 and 7, also pi. 26, figs. 16 and 26, and Akademie 
der ‘Wissensohaften, 1863, pi. 18, fig. 10). That those plates sie 
not ambnlacrel pieces is proved by the fiuit that th<7 Hover fte 
Banmplatton, and have a difibrent style of omamentanoo. These 

* ‘ Kevidon,’ part Ui. pp. 67 and 148. t DM, p. 148. 
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figurea ftirther prore that tho rentral covering was pliable, or the 
atms could not have assumed that horizontal position and bo folded 
in other specimens/’ 


It is unfortunate that of the five figures referred to in the 
first sentence of the above Mssage only one is quoted cor¬ 
rectly, viz. tab. XXV. fig. 15. The last figure on this plate is 20, 
and I am therefore at a loss to know which one is meant by 
pi. 25, fig. 25. Figs. 6 and 7 on tab. vi. represent EucrinuB 
inierradialis and E, ornatuB^ and I strongly suspect that, as 
in the previous case. tab. viii. is the one to which tlie authors 
meant to refer; while Taf. viii. fig. 10 would have been a more 
correct citation of tho fi^re of CrotalocrtnuB pulcher in 
Mfiller’s memoir, Ueber Jen Ban der Echinodermen/’ which 
is only illustrated by nine and not by thirteen plates. 

It IS to this latter figure and to fig. 15 on tab. xxv. of 
Angelin’s work that I now wish to direct attention; for |hey 
^ are the two on which Wachsmuth and Springer especially 
rely as proving that the calyx-interradials of Crotawrinm^ 
which are so slightly developed on tho dorsal side, not only 
cover the oral polo, but also extend out on to the free rays and 
roof in the amhulacral covering plates on their ventral side*. 

Most unfortunately, however, tor the theory of the Ameri¬ 
can authors, the figures in question represent dorsal and not 
vsniral views of the free rays,” and Uieir supposed pliable 
ventral covering ” formed of interradial plates consists of nothing 
but the arm-joiuts themselves. These are seen in their doram 
aspect at one end of Angelinas figure (which I have copied), 
but are removed elsewhere. This fact is fully explained by 
tbe three authors whom Wachsmuth and Springer quote, viz. 
Mtiller, Angelin, and Zittel; and it can only have been due 
to some e^traordinaiT oversight on the part of the American 
writers that they allowed it to escape their notice. The 
isBSolt is an att^pt to support their theoiy respecting the 
interradials of the ralaeocrinoids by describing the aniiombu^ 
latmd arm-joints, which are nothing if not radiaL as stipsr- 
amhuhcral interradialB t But this theory breaks aowti dto- 
gether, bo fat as OrotaherinuB is concerned, when tested by 
mets. 


Thus, for emMnple, says of his Taf. viii, fig. 10, 

^ Stvablen der Hand, an welchen die Kfirper der Glieder zum 
Theil afa^brochen sind, so dass die kleinen T&felchen an der 
Bauchsem der Glieder sichtbar sind.” 

In like mannet Angelin, whose figure I have copied (see 
p.402), explained it sa followsSquamulm tessellatmamb%^ 

* Oompsre also the description of the ^interra^a’’ in the gexurib 
dis^liioaia of OhMscrinuB on p. 149 ctf the ’Bevirioit,’ pert tii 
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lacroram embtns visie, assnlu connatis inforioribus brachii 
mazimam partem demtis ’* *. Zittel, who gives a copy of 



Portion of a frue ray of Crotalocrinw pukher, sw»en from the dorsal «ide. 
The arm-joints ^interradials, W. & S ) are jjroMnrved at the proximal 
end of the specimen; but they have partially fallen away at the 
distal end, so as to expose the inferior or dorsal surfaces of the 
ambulaeral covering plates. (After Angelim) 

this very same figure f, is still moi*e explicit in his explana¬ 
tion of it:—Die Armstticke von der Kiickenseite, um die 
Verbindung derselben ssu zeigen; ^gen oben sind die Dorsal- 
stiicke weggcbrochen nnd nur die Saumplatten und die 
Decktafelchen der Ambulacralrinne von unten zu sehen/^ 

So far then as the free rays of Crotahorinm are concerned 
I do not think that Wachamuth and Springer will again 
venture to assert that the covering plates were roofed over by 
a pliable ventral covering ” formed of calyx-intcrradials: 
and much of the following argument from pages 64 and 65 of 
part iii, is therefore altogether worthless :— 

This ia of some importance as demonstrating that a pliable vault 
may ench^e another flexible integument and oontain the food- 
grooves underneath^ which was seriously ^nestioned W Osrpenter 
(Chall, Rep., p. 182). He evidently overlooked Cwtolectinus, 
for we doubt if he could ^vo taken the smell covering ^tes 
(loongTM pk 17, fig. 3 a) for the representatives of the large rigid 
idatesit of 6gs. 6 and 7 on pi. 6, or the irregular pieoes arooiad 
the oral pole to be summitrplates/’ 

It seems to me that the charge which Wachamuth and 
ringer bring against me of baiang ** evidently overlooked 
oiatocrinuB ” has 'treated them like the proverbial chicken 
and come home to roost I will again expras my belief that 

* In figure 16 of tab. xxv.^ which Angelin described as ** Brachis con- 
nata subtus visi^'* the sim-jointo (inUrraduUi, W. & S.}, which aie 
mostly removed in fig. 16, are seeh m their natural position, 
t < Handbuoh der PsJieontologie/ i. Band, p. 867, ig, 244 A 
X It would be well if tbe authors would hpw tibeM 

plates can have formed part of a pliant vault ^ which oonsiated a 
eontinuous integument of plates connected by Ugintt^ la pli^ Of 
suture(p. 66). ^ 
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the gmall corcring plates of Crotahcrinua rugoam are the 
representatives in a smaller Crinoid of the “ large rigid plates ” 
shown in figs. 6 and 7, not on pi. 6, as Wachsmuth and 
Springer again quote it, but on tab. viii. of Angelin’s ^ Tcono- 
graphia; ’ while I shall alao continue to believe, until the 
contrary is demonstrated, that the central plate and proximala 
are among the irregular pieces occupying the oral pole in the 
originals of these two figures, and not beneath them, although 
Wachsmuth and Springer‘‘know” this latter fact “to be true.” 

The question of the presence or (as I believe) the absence 
of a flexible vault composed of calyx-interradials above the 
summit-plates and covering pieces of Crotalocrinua is one of 
extreme importance in the morphology of the Pala50crinoidea, 
for Wachsmuth and Springer’s knoijoledge of its existence is 
employed in many cases as an argument in favour of their 
views respecting the great development of the abactinal 
interradial plates of Palseocrinoids above the actinal side, and 
also for the purposes of classification. 

We are told, for example, respecting Crotalocrinua and 
Enallocrinua *;—“ The summit-plates in both genera are sub- 
tegminal, being covered completely by interradials, and the 
same was probably the case in the allied Ichthyocrinidce, at 
least in their earlier forms. Beteocrinus and Xenoertnua were 
evidently in a similar condition, but it is not known whether 
they haa summit-plates beneath the interradials or not.” As 
I have before remarked f, the word “ evidently ” is here used 
by rile authors as a short way of expressing “ m our opinion.” 
A little lower down the same page the supposed conaition of 
Bataocrinua is also employed to enforce their argument:— 

** It has been proved from paUeontologioal oridence that in the 
earlier genera the interradialB are more extravagantly developed 
tliau in mtor ones. In Orotcdocrinua and Beteocrinua the interradials 
oover the entire ventral surface; in Olyptoerinua and Glgptaater 
they recede gradually toward the peripheiys and the central imace 
ia mled by l^gc proximab, and by r^al dome-plates. Con¬ 
sidering these faAa, is it safe to assort that in AU^acrinua and 
which are regarded as larval forms, interradials are 
cnnrellly abami^ and that all ventral plates are aetinal? Is it not 
mere reasonable to haagine riiat in thm low forms the ventral aide 
iras covered by the one plate ih a similar manner as in (7rotefe- 
akim/Uft JUtaominm^ and 0tgptocrinu$ by the whole coUeotion of 
{dates? In the Heoorinoide^ from the larva to the adult, idl 
ysntral plates are aorinal, hut in aU Faheosoie Crinoids, and ws 
ihay seq^ in all Falseosdo Felmatosoa, the vrimle, or at least the 

a ^Bevisioi)/ part ULjx 57. 

t Anm Mag. Nat^ Hist Maxtdi asr. 5, vol. xvU. p. 286. 
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gnatec part, of tiio ventral aide ia abactinal, and thii we oenaldflr 
one of the brnt distinctions between the two groups.” 

Bat since this somewhat extensive generalisation is very 
lately based upon the authors’ totally erroneous ideas 
respecting the structure of the summit in the Crotalocrinid»| 
I do not bdieve that it expresses such an extremely imp^nt 
distinction between the Neocrinoids and the Palroocrinoids w 
they endeavour to make out. This passage, however, is 
employed as an argument to prove that the plates hitherto 
considered as orals m the permanent larval forms Haploorinm 
and Allagecrinm * are not orals at all, but calvx-iutorradials 
which cover in the disk and, in the case of AlloffearintUf the 
summit-plates as well. But as the “ extravagant develop¬ 
ment ” of the iuterradials in the Silurian Crotawenniu turns 
out to be an utterly erroneous theory, which hiw no other 
foundation than a complete misconception of Angelin’s figures 
on the part of Messrs. Wachsrauth and Springer, they will 
have to seriously reconsider a great deal of the reasoning 
which they have based upon it respecting the homologies of 
the summit-plates in Neocrinoidea and Falssocrinoidea r^ 
spectively. I have no intention, however, of taking up thia 
discussion again at present, and i will pass on to a few words 
on the classification of Paleeocrinoids. 

Wachsmnth and Springer established the suborder Articn- 
lata “ to include tbe group formerly defined by us under the 
family name Ichthyocrinid®, witn the addition of Crotahh 
erinuB and Emdloerinutf which possess in a remarkable 
degree some of the most characteristic features of the grouDj*' f 
and they say further on—** we think it altogethei; pi^hle 
that the general {dm of the ventml stnictuie for the Articulata 
generally is expressed in that of Orotaloenttus," 

1 have endeavoured to show, however^ that their theory m 
to the ventral structure of Orotalomnu$ m altogether ipooneot, 
owing to a faulty interpretation of Annin’s figures and to 
Aeir want of personal acquaintance Wifii the aotaal fbsiil|i. 
But the supposed existence of a flexible vault in OhsAtm- 
ortntw is one of the reasons addnoed by WaohsmMh and 
Springer for placing this genus among the Articul^yia. 
those Urinoids ** in which tbe plates of the test are united 1^ 
loose ligaments emmttsoles, and in which they aie somewhat 
movable ” So fisr as my knowledge goes, however, it has 
yet to be proved that then was any such axtioolated anaiige- 
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mmt of the calyx-plates in the Orotalocrinidea as occurs in 
Forheeioorinua and m the Ichthyocrinidie generally. 

But if this proof ho not forthcoming, GroUiloorinm and 
Enatloorinus must bo removed from (ho Artieulata and assigned 
to sonic otlior group of the PaleBocrinoidca ; and as this is a 
subject which I do not feel myself qualifii'd to discuss, I 

S efer to leave it to the much more experienced judgment of 
easrs. Wachsmuth and Springer* 

There is another point in the stiucture of Orotaherinm on 
which my recent observations at Stockholm enable mo to 
throw some liglit, or, mther, to correct an erroneous impres¬ 
sion which has got abroad. 

On page 12 of the 'Revision/ part i.(l879), Wachsmuth 
^nd Springer wrote as follows : — 

** The BO-called ‘ oonsolidating-apparatua ’ of Cuprmocrinua is in 
our opinion a true set of hydrospirea, arranged in pairs exactly os 
in Blastoidfii but sproading out horizontally instead of vertically. 
Angelin (loongr. Crin., pi. viii. fig. 7, a, h) fibres a Crotatoennus in 
which the consolidating apparatus—or hydrospires, as we believe— 
is most excellently preserved. Even the inner tubes can bo traced, 
and, if there still existed a doubt whether the olosoly related 
Oti^rewocrinus had its ventral side firmly closed, Angelin’s figure, 
pi. viii. fig. 6, ought to remove it. There seems to be in Orotah^ 
Cfinus not only a solid iategument covering the entire ventral disc 
and inclosing the hydrospires, but wo judge from %. 7 of the pro- 
codinK plate, that the oral centre or median space between the 
hydrospires bad oven a double covering.” 

The authors* thcoiy that the oonsdidattng apparatus of 
Oupresaocrinua represents the hvdrospires of the Blaatoida 
has since been abandoned^ and the eulanation of its struct 
ture which they have adopted will be found on p. 178 of the 
^ Bevision,* part iii. section 2. 1 have the strongest convic¬ 
tion that they will also have to abandon their theory as to the 
internal hym’ospires of Orotalocrinua, They are singularly 
unfortunate in giving so many wrong references to Angeling 
figum of this genus; for the one on which they rely as 
proving the existence of hydrospires is on tab. vii., and not 
on tab. viii., as they state. It is described in the explanation 
as follows :—** Oalyx supeme visus, cum parte braohii, mag- 
niiudine paullum aucla. Appsaratus quern consolidantem 
vocant, inttts yiaus.** tt is to some extent upon this figure 
that Wachsmuth and Springer's theoiy as to the existence of a 
pUable vault in C^otafoctinua was bim^ foreshadowed, it will 




Unfortunately, however, the fi^fure represents not the 
hut the dorsal aspect of the broken o»^x, and 
4nii(. 4 Mag. M. JMst, Sen 5. Vol. xviii. S8 
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superne ** should read inferne ” in the explanation of it* 
This is at once evident from the fact that there arc no ambu¬ 
lacra! grooves visible upon the skeleton of* the arms, such os 
are shown in the n^presentations of the same species ( Orota-* 
loorinus puhher) on tab. viii* figs. G and 7. The calyx is 
broken across near the level of the tops of the basals, so that 
the internal faces of the radials and the following plates are 
exposed to view, with the remarkable striations upon them 
which were regarded by Angelin as corresponding to the 
consolidating apparatus of Cupreasoennua, It is possible 
that, like this structure, they may represent an uneven sur¬ 
face for the attachment of muscles and ligaments ; but what¬ 
ever else they may bo, the striss arc certainly not hydrospire- 
sHts, as supposed by Wachsmuth and Springer in 1879. 
They appear to have still held this view even as late as last 
year, waen they published the first section of the third part 
of the ‘ Revision,’ for we find a reference to the presence of 
bydroajnres in Crotfilocrinua on p. 64, and on p. 83 this is 
extended into the following generalization:—The Crotalo- 
crinidffi have no ananibulacrai pieces, but possess hydrospires 
within the calyx.” 

There is no mention of these hydrospires, however, in the 
subsequent definitions either of Crotaiocrinua or of Enullo^ 
crinua in the second section of this part which has just 
appeared ; and it is possible therefore that the authors have 
already given up their lielicf in the })reseuco of those orgaiUf 
in the Crotalocrinidas. But in any case they will no longer 
be able to refer to this family as Baleeocrinoids which ** pro¬ 
bably have hydrospires within the caljrx ” ♦, and to use this 
supposed fact as an illustration of their theory that Blastoidsi 
Oystids, and Orinoids are so closely linked tojgether that they 
are not entitled to rank as Classes of Echinoi^rms equivalent 
to the Urchins and Starfishes. This point, however, is fully 
discussed elsewhere t* 
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Beviaion of ihe PaUsoonmidea. —Port III. Diaeuaaion of the Olaa$^ 
caHon and Malationa of (he Brachiate Crinotda^ and Qmdu/aion ef 
(he Qenetie Deamptione, By Chauxxs Wachshute andPaAax 
SPBDreiQt. Second Section. Extracted from the * Proceedings of 
the Academy of Katural Sdenoes/ March 30,1886. PfaUadebliiai 
1886. ]^. 195. 

Ws are very glad to welefoe the second and ocrndhiding seOtioli 
of the Roviaion of the Palieoorinoidoa, Part III., by Messrs. 


• ‘ Keviaion/ part Uji. p, 70. 

t 'Cfttalogae of the Blastoidea in the G^fologiert Dspnrimontof iho 
British Museum (Natural Uistoiy) ” (London, ppl^8-iai. 
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mulb aad 8prin‘<or, the first section of which was reviewed in the 
Haroh number of this majj:azino. 

The wliolo work is one of the utmost value to all paheoutologists, 
and will bo a lusting monnmont of patient and persovoring industry 
on the part of the authors during a period of some eight or nine 
years. Tht‘y now recogni/.o 15f» genera of PalnoocrinoidH, which 
include 127(1 species; but they express their belief, which moat 
pahooutologista will almre, that there are still many synonyms to 
be worked out. On the other hand, they describe themselves as 
possessing not loss than 100 new species, and wo uro very glad to 
hear that those ** will bo described and amply illustrated lunvaftor 
in a Monograpli on the Palicocrinoidoa of NorDi America.^’ Wo 
trust that the appearnnro of thin monograph will not bo loo hmg 
delayed, and that it will contiiii tables or keys which will display 
the authors^ views as to the mutual relations of Iho various families 
and genera of Paluiocnnoids, including also the forty-iiine non-Ame¬ 
rican genera. Tables of this kind are of more uso to the average 
worker than the most elaborate descriptions, and they huvo the 
additional advantage of informing the specialist as to the particular 
atructnrul differenoos on which the authors roly as characters of 
systematic value. 

This concluding section of the ‘ Revision ’ commenoes with an ac¬ 
count of the Hubtirder “ Artieulata,’’ wluch comprises iho two 
femiliea Ichlhyocriiiidm and Crotalocriuidio, tog<jtlior with the pro¬ 
blematical genus Clfiocriiius^ Hillings. Wo suspect, however, for 
reasons given on a previous page that whatever be the fate of 
Vhiocrinu&i the Crotolocrinidie will eventually have to bo removed 
from their present association with the Johthyocrinidte, though we 
should not like to say where their ultimate resting-place will be. 

The suborder “ Inadunata ” falls into the two branobos, Larvi- 
fomia and Fistulata, The former contains the four families Haplo- 
criuidto, Byrnbathoorinideo, Cupressocrinidm, and (lasterocomidas; 
and the authors say of the whole group that they probably pos¬ 
sessed hydrospiros and hydrospiro pores, to connect with fcho 
ambulacra” (p. 157). This may pt*rhaps have been the oaso in 
Ouprmoorinus, but we cannot help thinking this statement to be a 
very rash one as regards the embryonic forms AJlagecrinm and 
MaploerinuB. '\^en the former genus was established in 18811 it 
was made the typo of a separate family, distinguished from the 
HatdoerinidsQ hy in^uality in the size of the radials, owing 
to some of them being axillary,” and the family AUagecrinidm has 
since been acoepied by Oe LOnol, Bo for as wo are aware there 
k no o^er Orinoid hi which the first radials may be axil¬ 

lary; but Waohsmuth and Bprmger seem to consider this point 
so nnimportant that they make no reference to it whatever outside 
their generic diagnosis of AlktgBerinm. They describe the ventral 
pyramid above the mouth of thi$ typo as consisting of anohyloetd 

• AnMjPp. 397 - 400 . 

, t Ann. A Jnag. Nat. Hist. 1681^ ser. 5, vol. vii. p. 399. 

28^ 
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calyx**iBterradialB and not of orals^ a point upon which we differ 
from them altogether, oa already explained 

Passing on to the branch Kistulata,” we find that it includes 
the famiHes Hybocrinidfie, HeteroorinideD, AnomalocrinidfiB, Cy atho- 
orinidoB, Poteriocrinidre, Belemnocrinidte, Astylocrinida, together 
with the Encriindap, CatilloorinidsD, and Oalcooerinid®. The 
first of those comprises tho three genera BoBrocrlnm^ Boph* 
crinm* and IlyhocnmtBy together with tho problematical 
titeSt first described by Wetherby as a Oystid and now regarded 
by Waobsmuth and Springer as a Crinoid of low organiza¬ 
tion. Tbe anomalous recurrent ambulacra of ibis tyj^ seem 
also to occur in two other Trenton Crinoids, Taxocrinus 
Billings, Bp., and T. hvis. We regard this observation as a most 
important and suggestive one, and shall await further information 
resnocting these very^ early and somewhat generalized forms w^ith 
no little interest. 

Except perhaps for the biserial arms of some species, we do not 
quite understand the reasons which have induced Messrs. Waehs» 
muih and Springer to transfer the Encrinido) to tho PoleDoorinoidca. 
llieir diagnosis of the family (p. 194) commences as follows:— 

Dicyclic. Closely allied to the Poteriocrinidm, but, as a nde^ with¬ 
out ausl plates.” The insertion of the words “os a rule^*f is 
somewhat misleading; for it implies that there are some members 
of tho family in which anal plates do occur. But there is no men«- 
tion of their presence in the authors^ diagnosis either of Emcinus 
or oi DadoerinuSf the only two genera comprised in the family, and, 
in fact, they have never hsm deeeribsd; while Wachsmuih and 
Springer seem to he in no doubt at all about the presence of inter* 
radials in JSnerinus^ though they admit that these, ** owing to the 
la!ge size of tho articular facets, must have been small at any time, 
and possibly were absorbed in the adult” (p. 269). It appears 
to us, however, that the mature Bnorinns never can have had 
calyx-interradifiis of any kind, since there was no room for them. 
Not only the second and third radials, but also tbe primary and 
secondary arm-divisions (when present) were in dose lateral con¬ 
tact all round the cup, with their apposed sides flattened against 
one another, just as in many tropied Ovmatula* Even if inter* 
radials had been present in earlier life, as in some CfemotubB, mid 
subsequently resorbed, as Waobsmuth and dpringer beUeve, they 
must have ^en situated above and not between the primary radials^ 
which form a perfectly symmctrioal pentagon without any trace of 
interradials resting upon them. Messrs. Waobsmuth end Sprbger 
place under Erisoorinus those EnerinusAXke Palasozoio species 
which a plate of the ventral tube rests upon the radials. In all 
probability was tbe latter piece always present in this genns^' 
(p. 256). Brmmnus is one of tbe two PalmoSoio Poteriocrinjldfs 
which come nearest to Encrime ; but the Americaii anihors regard 

* Anieht p. 403. Bee also Ann. k Mag. Nat. Hiil» March 1836, pp. 
282-284. 

t Tbe iitdies are due to tbe autbca% and not to the rsrieweh 
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it aft x’robuble that the posterior radials Bupported a ventral tube, 
and this would introduce an (mymmetry into tho calyx, of which 
there is no traoo whatever in Enerinua. This much they admit on 
pL 230, where they say :—** in the same degree as palseontologically 
the calyx grows more symmetrioal, tho ventral sac decreases in siae, 
and probably disappeared entirely in Eacrinus^ which is closely allied 
to the PoteriocrinMie/^ In like manner they describe their speci¬ 
mens of SUmmatocrinus TrautachoUli as showing “ traces of inter- 
radial plates resting against tho inner edges of two radials, of 
which the places ot attachment are plainly visible, and detached 
plates were placed aside of them (p. 250). Those plates, however, 
are altogether absent in the Enorinidce, every sj-iecies of which has 
the third radial axillary, a character which is very constant among 
Neocrinoids, and is by no means so in the Foteriocrinidce, the second 
being axillary in Erisoerintu and JStemmatocnnua, C!onsidaring these 
and other points which we are unable at present to discuss, we cannot 
but feel that Wachsmuth and Springer have not made out their cate 
for the transfer of the Encrinidm to the Palmoorinoidea. They express 
themselves as willing to admit that Encrinns constitutes a transir 
tiou form towards the Noocrinoidoa, it is even jossible that in the 
adult the intorradiols become partly or wholly resorbed, but it is 
otherwise so closely coimeuted with the Poteriocrinidm that wo must 
regard it as a Palmocrinoid, or place also the Poterioorinidm among 
the Noocrinoidoa” (p. 257). When they shall have discovered that 
the calyx of Encrinua has an azygos side indicating the presence of 
tho ventral tube, which is so characteristic of the Poterioorinidie, we 
shall be more disposed to agree with them. They say on p. 230, 
** Comparing Eriaocrinua with Eiicrimta, the only noticeable difference 
in their fossil state is the presence of a single brachial in the former 
and two in the latter.” But in making this statement they entirely 
ignore tho foot to which they allude on p. 255, viz. that in Ei^o- 
crinua a plate of the ventral tube rests upon the radOlals, wnile 
nothing of tho kind occurs in Encrinua ; and yet it is almost exclu¬ 
sively upon this point that tlio whole question turns. Thtur com*- 
parison of Enerinua and Eriaocrinta is also incomplete in another 
rapeoi. Not only has Enarinua throe radials and Eriaoennua two, 
but ^e authors admit, on p. 192, that the two outer radials and tho 
wximal arm-plates of Eneriim ore respectivoly united by syzygy. 
They ought to know, though they seem to be unaware of it, that 
this is in aooordanee with a rule which holds good in almost all the 
Neoerinoids But they also o^proftsly state on p. 192 that syaygiea 
are not kno wmbo oocut in the Poteriooriuida), and so iurnish ano^r 
ar^ment agabat their transfer of E^wrinua to the PalmoorinoidB. 

^e CatUlociinidm and Calecocrinida} aro two extremely puzading 
families, Uie morphologioal etudy of which is beset with the very 
greatest difficulties, we think, however, that Messrs. Wachsmutn 
and Springer have suooesafally overcome many of these difficulties, and 
iixBt their analyses of the struoture of these curious types vdll be even* 

^ lleport on tho ^OhaUenger ’ Oiinoidea^ p. ^0, 
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tually accepted ae correct. They haye al<»o been remarkably auoceaa* 
fill iMelucidatiuglbeHlnicture, and bo fixing the Byatcmatic poaifiot)-, 
of that very bingnlar form /SiqJHnKHrimia, which has been variowaly 
referred to the Crinoida, Cjetide, and Blaet/oida. The American 
anlhoTB show, however^ by the aid of aomo nnwRualiy perfect mate¬ 
rial, that it is really a Brachiato Crinoid “ with branching hiserial 
orms, given oil in a somewhat similar manner as the arms in the 
Platyoriiudfc/* We are veiy glad to find thtm now admitting that 
the ventral pyramid above the mouth is composed of orals, and not 
of Calyx-interradials *, and that Slepfianocrintts is allied to Allacfe^ 
enniw and llaplocrinus. But ve cannot at all follow tlie argu¬ 
ment by which they endeavour to prove that this oral pyramid is 
homologous with the central plate which they have discovered in the 
dome of some sporimens of llaplocrinna meainliformu. A full dis- 
cussioD of tins question, however, would bo impracticable at present; 
and tho same may ho said with respect to the concluding “ Notes on 
the Undcrbasals and Top Stem-joint of Neocrinoidea and Palmo- 
crinoidea.’^ Tho authors claim that the symmetry of the top stom- 
joiut in the Apiociinidm is intcrradial, and that the family is conse¬ 
quently built upon tho plan of dicyclic Crinoids. There is one slight 
difficulty in the way of this theory. The top stem-joint certainly 
has inter] adiul angles in somewhat leas than half tho eq)6oic8 of 
MilUmnnui ; biitiu ApUmwua^ and in the majority 

of the sjieeics of MUhricrinua the angles of this top stem-joint are 
distinctly radial, and the explanation given of this awkwanl fact by 
Measrs. Wacbsmulh and Springer is that tho plate attained iU 
radial angles accidentally by adapting its form to the basal con¬ 
cavity, which is naturally angular (p, 297), 

We aro certainly somewhat surprised to l>e told that tho structure 
of tho up]>or stem-joint, which presents itself in two out of the three 
genera and in tho majority of the si>ecieB of tho Ajdocrinid®, and 
is ospeeinlly characteristic of this family as distinguishing it fronf 
the Pontacrinidie, is an “ accidental’one t* But tho authore are 
thereby enabled to make tho generalization on p. 291), that the 
top stem-joint is disiKWcd intorradiaUy in the Apiocrinidio, Pento- 
erinidcr, and Comatulac, similar to dicyoUo Paleeocrinoids,’* The top 
of the ccntro-dorsal certainly has interradial anises in the adult 
Comatxda ; but its angles ore radial before the cirri appear, as is 
ponnancutly cose in Apiminua^ and the symmetry changeo 
when the rndials grow faster than the basals and come to rest 
directly on the centro-dorsal. But we cannot understand in the 
least how this proves that the Coniattdce ** are built upon Ihe plan 
of dicyclic Palfcocrinoids; and considering that in Pawtaermm 
and also in some species MiUerfcrinut the symmetry of the axial 
canal is inteiradial, a character which we cannot regard as baring 
been attained accidentally,” wo are inclined to beWn that of the 

♦ Scft Ann, & Mag. Nat. Hist, March 3B86, p, S62. 
t If <lie basal concavity naturally’* has radial angles, is It not a 
nstuml and not au “ aeddentar* circumstaucs that the top stem-joint 
which occupies this cavity should also have radial anfi^eip 
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two riternativOB suggestod by 'Waohsmuth and Bpringor on p. 298 
the £rst is preferable, viz. that the rules which meet with no 
exooption among tho Palmocrinoidea, as fhr as we know* do not 
hold good for the Neoorinoidoa.” The American authors, however, 
elect for their other alternative, and believe that Neocrinoids are 
really “ built upon the plan of dioyolio Crinoids.” They are there¬ 
fore driven to suggest accidental ” causes to explain away facts 
which do not suit their theo^ 3 ^ 

At the end of the volume are nearly four pages of additions and 
corrections which apply to all tho throe parts of iho * Revision ; * 
and we strongly advise palosontologists who wish to use the work 
to commence by making tho necessary alterations in their copies* 
If this 1)0 neglected they will rise from the perusal of ^me passages 
with an impression altogether different from that which the authors 
meant to convey. This is especially the case in those parts of the 
book which contain discussions of disputed questions, s. g, the syste¬ 
matic position of Encrinm^ on p. 231, and the composition of the 
calyx of Stennuiaiocnnus, on p. 255. Wo cannot but think that tho 
authors would have boon spared the necessity of correcting ihoir 
statements in these and similar instances if they had taken a little 
more trouble to give exact references to tho writings of fellow- 
workers whom they quote. 

This is no doubt an oxcossively laborious task ; but prevention is 
notoriously bettor than cure, and there is no more certain means of 
avoiding misquotation than a Iroo use of exact references. Messrs, 
Waoh8iS\ith and Hpringor have, however, largely dispensed with 
such roferoncoa, and wo could nieption severed instances in which 
the accuracy of tbeir statements bos suffered in oonsequenoe. Rut 
this is a matter of more importance to themsolvos than to any one 
else; while they have done a most valuable semco to their fellow- 
workers by the preparation of a copious index to all throe parts of 
their ‘ Revision.* It does not appear in tho ‘ Proceedings of tho 
Philadelphia Academy,* where their work was originally publisbod, 
but has been inserted ut their own expense into the numerous sepa¬ 
rate Qopiea of the concluding section of the * Revision’ which thev 
have obtained for distribution. I'bo preparation of this index, wbion 
ooeupios tbirty-one pages of double columns, must have been a work 
of immense labour, for which they will receive the heartiest thanks 
of all students of the Polmatozoa. The discoverer of a new specific 
Or ^erio tvpe will now bo able to see what names are preoccupied, 
ana he will no longer have any reason for enriching zoological 
fcienoe wiih new synonyms. That an indox of this kind was wanted 
may be judged from the fact a now genus ^Wnmnus, with a 
lyw ^ipedes 7*. pgrifami»^ were described in 1884 by an American 
paheontolc^i^, who was unaware that only the generic, but 
also the specific, name had been preoccupied by Munster in exaeUy 
the same connexion as long ago as 1889! 

Messrs. Waobsmuth and l^ringor assure us that their index 
contains a completo list of aU generic and specific names used in 
Oonnexion with tho Palomcriuoidoh (p. 803). We have certainly 



418 mmm 

fbtmd that it does oontain a very laiffo number of the lees knoW 
names; but wo are not a little surpris^ at the omission of the tlaM 
spedcs doBoribed in 1884 by lling^berg in the ♦ Proceedings of 
Academy of Natural Bcienoes of Philadelphia/ the same journal in 
which the successive parts of the ‘ Revision* ap|)earod, vis. TrincrimiM 
pyrxformiB^ P. globosut^ and ^hfcalyptocrims incouBpedm^ Ringuo* 
borg described his new genus Trwmius as allied to JlyboerinuB ; 
but neither in the section on the Hyboerinidm nor anywhere else in 
the third part of the * Revision * can we find any mention of Bingue- 
berg’s genus. 

^6 also miss any reference in the index to Apioermm fUpentoit and 
likewise to hi^hroB nolilts and Ghladocnnm mhilis^ synonyms of the 

S po which Wiithfiniuth and Springer call TaxocrinvB nohdiB ; while 
0 references uhich ate given to two other syiionyms of this species 
(PotenoennuB mhlm and ForbeiioennuB uohilts) are both incorrect. 
It would have been better too if the names Bamwdeocnmd, Chnis- 
troerinuB^ and ntrorrihuit had l)€on placed resjiectively before 
BarijennuBf Carahitormus^ and GtriocrirntB^ instead of after these 
names. 

In spite of these and other errors of detail, however, many of 
which are no doubt due to the circumstaiices under which the work 
was prepared, as hinted on p, 209 ot Part 111,, we have no hesitation 
in saying that the < Revision of tho Palaiocrinoidoa * is a memoir of 
the utmost value and importance. It Will bo indispensable alike to 
tbo morphologist who wishes to study tho remarkable Orinoid types 
which Nourished in the Paleeosoic seas, and to tho pure sysfematist 
who desires a natural classification of one of the great groups of 
Echinoderms- that large subkingdom in the study of which one may 
find some relief from the everlasting strife about the mutual rela^ 
tions of Worms and Arthropods, Ascidians and Vertebrates, and all 
the latest productions of the most advanced sjyeculativc zoology; 
while tho stratigraphical palaeontologist, who wishes to determine 
the age of a bed by the characters of its fossils, will find in 
* Revision ’ much food for reflection in the most valnable infonna* 
tion respecting transition-forms in Oiinoids and their palaeontological 
development through a long series of strata. 

P. Hbbbbbt OABnuTsau 


CataloguB of ihe Bla^toidm in the OeohgwtU DeparBmBnt of 
BniUh MuBBum {Natural EiBtory\ with an AocQumt of HKb 
M orphology and ByBienmik Position of the Oroup^ and a Emsim 
of the Genera and SpeeieB. By Robubt EniXRinen, Jun., and 
F. Hxbbbbt OxBriaBTBU, l).Sc., P.R.8,, F.LS. 4to. Pp. 

1-322; 20 plates. London i Printed by Order of the I^tees, 
1886. 

A VBAE and a half ago we noticed in this Journal • a Tory impoH^t 
* Ann. k Mag. Nat Hist. ser. 6, voL xv. p. 346. 



tmmim of Ht. f. VMmi Omp^raiter vpaKv m ibt kttt(wn x^mi^ 
i^oetos, tiirew a flood of light u{Kmthomon^lo|3rof the to 
of toil forms; for although tbo number or Itoag repeieotatjTes of 
the Crinoidea boars only the smallest proportion to mose whioh are 
esdinoti the clue tbe^ furnish renders inestimable assistanoe in the 
tto of elucidating the organisation of the primeval members of the 
mee. In oomportson, the difliculties that beset the path of the 
student of a group of animals known only as fossils, and of which 
no distant relatives whatever have survived to the presont day, are 
immeasurably greater. 

We have now reooived a monograph on the Blastoidea, another 
group ot Fiohinodorms, and one to which special interest attaches 
from the (act that the t} pc became altogether extinct before tho 
close of the Palajozoir ciioch. Koi a single living representative or 
analogue is known. On this account the Blastoidea are far more 
difllovli to study, and tho iutricncies of their organization much more 
perplexing to unravel, than is the cose in tho kindred class of the 
Uiinoidou. 

Owing to the strange human tendency to value most what is 
rarest and most diflicult to attain, the elncidaiion of the details of 
Blastoid anatomy has long been a goal towards which the aim of 
naturalists has been directed* It is somewhat surprising, however, 
that although many doiached observations and descriptions of species 
have been published, no attempt at a complete monograph of these 
obscure and imporfectly-kuown animals bas been made since tho 
short hut masterly memoir of Dr. Ford, lioemort in 1861, Much 
material and knowledge has been accumulated in the interval. 

The presont woik is the result of seven years’ constant and indus¬ 
trious rcseurch on the part of Mr. Bobert Etheridge, Jun., and 
Dr, P. Herbert Carpenter. The previous publications of both authors 
are too well known and appreciated to need recapitulation hero, and 
it may be unhesitatingly afilrmed that tho present investigation 
could not have been placed in more competent hands. Hr. Etheridge’s 
extensive knowledge of fossil forms, and his oarefolly trained and 
accurate judgment would alone be a suifleient guarantee for the 
excellency of the work; whilst his association with such a eollabo^ 
raUmr as Dr* Carpenter, who is without exception the most inti¬ 
mately acquainted with the morphology of recent Crinoids of any 
living naturalist, is a ciroumstanoe something more than fortunate. 
The result is that a monograph bas been produced of which British 
naturalists may wdl bo proud i and the Trustees of the British 
Museum are to be oongratulated on the acquisition and publication 
of a most important memoir. 

^ ^Boport upon ihe Crinridea collected during the Voyage of H.M*8. 

* Ohallea^r’ during the years ld7d-76.—'The Stalked Crinoids.” By P. 
Herbert Oiurpenter, D.Sc. [Heport on the Soientifio Kesults of the 
Voyage of HHB. * Chaflenger.’— Zoolo^, part xxxii,] Published by 
Oroer of Her Majesty’s Government. 1684. 

t Archiv f. Naturgesoh. 1^1, Janrg. xvli Bd. i.pp. 82&-697, Taf. i.^v. 
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The Anthorahave been eingnlarly fortunate in having aoeesa to aa 
unrivalled ooriea of specimens, the riches of the National Colleotion 
having been largely supplemented by the friendly cooperation of 
many English and foreign paUeontologiHts. Most important assist* 
ance has, in this manner, b^n render^ by Mr. Charles Wachsmuth 
of Burlington, Iowa, who, with a generosity beyond all praise, un¬ 
reservedly placed at the disposal of tho authors an extremely valuable 
series of American Blastoids, selected from his own fine collection 
as esjpecially adapted for the exhibition of structural charaeterB. 
Attd it ia not too much to say that by means of this fnendly help 
it has been possible to interpret the details of many points of internsd 
structure winch could not otherwise have been satisfactorily explained 
at present. 

The first portion of the Catalogue” is devoted to the morpho¬ 
logy of the Blastoids generally. This section of the work is prefaced 
by the loologieal history of the group, and then follows an account 
of the structure presented by the various forms, each plate and 
organ being described in detail, their modifications throughout the 
series reviewed, and their probablo functions and homologies dis- 
onssed. The geological and goographioal distribution of the Blaatoidea 
is next treat^ of. Then Mlows the systematic portion of the work, 
in which the speoies and higher olassificatory divisions are clearly 
defined and severally discussed. 

The much controverted question of tho relative rank which should 
be assigned to the Blastoids among the other groups of Eohiuoderms 
is reviewed in a chapter marked by great clearness of judgment and 
logical reasoning. The authors rank the Blastoidea as a distinct 
class of the branch relmatosoa, which is recognised as a primary 
division of the Eohinodermata, comprising the three equivalent 
dosses Crinoidoa, Blastoidea, Cystidoa. 

The following definition, embracing the result of the authors* long 
and careful study dt the group, will give in their own words a brM 
oonspeotus of sonie of t^ important results arrived at, which |or 
want of space we are reluctantly unable to notice 

' **Gai8 Bxxstoxbba. 

^‘Armless Pelmajbozoa of a pyriform, davate, ovate, or globose 
shape, which usually exhibits a very perfect radid symmetry. Base 
monocydio, of two large plates ana one small one, the lotto being 
always in the left anterior interradius (A-B). live radials, more 
or less deeply incised by tho ambulacra, and five interradials which 
rest on them and bound the peristome, one of them being pierced by 
the onus. 

Ambulacra fringed on each side by a single or double row of 
i^ted appendages, which are in dose relation with the side plates, 
^ese rest on or aj^nst a subambulaoral lancet-plate, which is 
pierced by a canal that lodged the wato-vessel and onites with its 
fellows into a circumorsl ring. 

“ Hydrospirss arranged in ton (or rarely eight) gsoiips> which are 
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limitod to tbo radial and interradial plates; their slits are parallel to, 
and more or less completely concealed by, the ambulacra, often opening 
externaJl} through pores nt their sides, and also by dve or ten open¬ 
ing round the peristome. Neither hydrospires nor ambulacra extend 
below the basiradiul suture. 

Peristome naturally concealed by a Tanlt of small plates, which 
rarely exhibit an} definite ariangement, and are continuous with 
the covering-plates of tho ambulacra.*’ 

The authors oonsider that the Blastoidoa constitute a remarkably 
compact group which is pretty clearly marked off from the other 
Pelihatozoa; ” and they point out that tho perforate lancet-plate 
and tho regular limitation of the h}drospirca to the radial and iuter- 
ra(Bal plates, with their slits parallel to the ambulacra (both points 
of verj’ considerablo imiiortaucc, as well in a moridiolopcal as in a 
physiological asj>oct), ore characters which are not as yet known to 
occur in cither tho Crinoidea or theO}stidea. 

Two orders, six families, and niuctoon genera are defined 

Order lUJGULARES, E. & 0. 

Pedunculate Blostoids with a symmetrical base, in which the 
radials and ambulacra are all equal and similar. 

let Family. Pkntrbmitid-®, d’Orbigny (emend. E. & 0.). 

Base usually convex and often muob elongated. Spiracles five, 
but sometimes more or less completely divided by a modiau septum. 
Their distal boundary formed by side plates. Hydrospiros concen¬ 
trated at tho lowest x)art of tho radial sinus. 

PiniremitUt Say. Peniremitidea^ d’Orbiguy, 

Meaohloitm^ £. & 0 . 

2nd Family. TBOosTOBLasTin je, E. & C. 

Ambulacra very narrow and descending sharply outwards from 
the much restricted peristome. Deltoids usually limited to the 
summit and rarely visible externally. Lancet-plate entirely covered 
bv the side plates. Spiracles gonerallv double, appearing as linear 
slits at the sides of the deltoid ridge, but not bounded distally by 
side plates. 

2Voostecn‘?ifis, Shttmatd* jUetahla8iu9, E. A C. 

IHcodoerim0^ Keel! ft Wortben, 

Srd Family* N trOLBoiLxsrxn js, E. ft 0. 

Calyx usually globular pr ovoidal, with flattened or eouoaye base 
aud linear ambulacra. Spiracles distinctly double, and chiedy 
Harmed by the apposition of notches in tbo Uueet-^jdate and deltoid 
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(i.) Subfamily ELJii.ciaKiDJs, E. & 0. 

Elaacrinuas Roemer. 

(ii.) Subfamily Schizoblastxxuk, E. & C. 

8chizoblastu$^ E. & C. Cr^jMlastHs^ £. St 0. 

AemirotremitCM, £. St C. 

4tb Family. Oran atoblastid js, E. & C. 

Calyx globular or ovoidal, with flattened or concave base and 
linear ambulacra. Spiracles £ive» piercing the deltoids; or tan, 
grooving their lateral edges. 

Oranatocrinus^ Troost. HeUrohla$iu»^ E, & C. 

5th Family. C on a stub in js, E. & 0. 

Base usually well developed and sometimes very long. SomO) or 
all of the hydrospiroHilits pierce the calyx>plates on the sides of the 
radial sinus, restricted portions of which may remain open os the 
6X)iraolo6. 


(i.) Subfamily FjXiENoscmsMxnNs, E. k C. 

CodcaUr^ HoCoy* PhamoBohUma^ E. k C« 

(ii.) Subfamily CATBrosoHisiaiuB, £. k C, 

Orophoerinm^ von Seebaoh. CryptoichUma^ E. k C. 

Order IRREGITLAllES, E. ft C. 

Unstedked Blastoids. in which one ambulaonim and the coxw* 
Iponding radial are different from their follows. Base uanally 
unsymmetrical. 

6th Family, AsTBOOBiNinuB, T. ftT, Austin 
(emend, £, ft 0*). 

(i) Basals unsymmetrioaL Azygos radial small and without 
demto limbs; its ambulacrum abort, wide, and hodzontal, 

AMtroerinuii T, ft T. Austin. 

EUuthirocrinu$f Shumord ft Tandell. 

(ii) Basfds syonnetirioal; odd ftmboluonun linear. 

PetUejihjfUum, Hangbton. 

The ettthora state that theze ie no eetiab erideoee of the esiatenoe 
of tme Blaetoids anterior to the Upper Silttrioa period; and ^ 
tyi*o appears to have become entinot long befons the ol^ of tlm 



417 


Btbliographtaal Notices* 

Carboniferous Series, no trace of Blastoida from the Lower Carboni- 
feroufl (or Oalciferoua SandHtone Sorios), much less from any of the 
marine bands of the Coal^-Measures, being known. 

All tbe known Blastoids of tho Upper Silurian period aro confined 
to American strata, and reprosont tho families Troostoblastido) and 
CodasteridflD. 

In tho Devonian period all tho families are roprosented. The 
Silurian Troostoblostidre, however, do not appear in the American 
Devonian rocks ; but they are well represented in Europe, although 
the Devonian Blastoids generally are slightly more numerous both 
in genera and species in America than in Europe. In Europe the 
great centre of Dlastoid life in Devonian times appears to have been 
in the north of Spain, whilst in tho British Isles there is but the 
scantiest evidence of their presence in tho rooks of that period. 

In tho Carboniferous period ton genera are represented in Europe 
(all present in the British Isles), and ten, or possibly twelve, in 
America. 

jHesiiremitifhn^ Ela^acrinvs^ CryptoschisTtia^ and Eleutlierocrinm are 
found only in tho Devonian. 

Pentrmiies^ Mfsohlasivs, Trlcoelocrlnns, Cnjptohlasins^ Acentro^ 
irftniies^ Heierobhstus^ Orophomnu9y Aitrocrinus, and Pmtephyllum 
axe found only in the Carbonjfeious. 

Of the remaining six genera, Trooetoot^inua^ which appeared in 
the Silurian, is represented in the Carboniferous by a form which 
the authors think may probably bo referred to it, although the 
genus has not yet been definitely recognized by them in the Devo¬ 
nian. Codaater^ which api)eared in the Silurian, passes up into tho 
Devonian, and thence into the Carboniferous. Metablaatuaj 8chiz(y- 
hlaaiua^ and Q-vanatoorinua^ which occur in the Carboniferous, are 
represented in the Devonian by forms which tho authors provisionally 
refer to tho same genera. Phcanoachiama, which appeared in the 
Devonian, passes up ifito tho Carboniferous. 

The autlmrs remark that The distribution of the various species 
of Blastoids is very limited both in Space and Time, A few species 
appear to be common to tho Upper and Lower Devonian of America; 
but each of the gretit divisions of the Suboarhoniferous in the 
Mississippi valley seems to have its own particular types. Ko 
Blastoid occurs on both sides of the Atlantic; one species ts common 
to the Devonian of Spain and Germany, and another to the Carboni¬ 
ferous limestone of Britain and Belgium. But with theee excep¬ 
tions the range of individual speoifio types is rery limited indeed,'* 

A list of the works consulted and a very complete index are 
given» The plates are most excellei^ty and, besides possessing great 
artistic merit, are especially noteworthy for the care with which 
the magnified details of critical points of structure are rendered. 

In according our highest praise to this masterly Catalogue, we 
would desire to thank the autiiom for the bocm they have conferred 
upon palmontologisti, and also to express tiie hope that tbe much* 
needed monograms ct the Crinoidea and Oystid^ may be taken in 
hand by the same able and conscientious workors* 
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On the Hearty the Diijntive Tnbe^ and the Generative Organs of 
Amaroocium torquatam. By M. 0. Mavuick. 

Oir oxaminiag a transverse sociton made about tho middle of the 
postabdojnen of an Amanmum we find three entirely omply cimtios. 
One of them, which is elongated and median, occupies the whole 
width of the postabdomon and is situated in the borissontal plane 
of the Ascidian ; of the other two, of irregular form, one is dorsal, 
the other ventral. These oavitios are tho sections of throe tubes 
which run longittidinally in the postabdomon; they have been 
observed in other species of Aaoidia by MM. Beeligor, von Drasche, 
and Della Valle, although these writers wore unable to asoertain 
their precise signification. The last two cavities were regarded by 
M. Delia Valle as processes (peritoneal sacs) of tho pcribranchid 
cavity, I have been able, in Atnanecium torquatum, to ascertain 
the anatomical arrangement of these different orgaus. 

At the posterior extremity of tho postabdomen tho heart is situ¬ 
ated. The oardioo cavity, and with it the pericardiac cavity, are 
incurved in tho form of a crescent, one of tho horns of which is 
produced into the dorsal and the other into tho ventral half of the 
postabdomen. The poricardioo cavity ascends very far on each 
side; each of its branches torminaies omoally at a level which varies in 
different individuals, but generally at the level of the ovary. These 
two branches of the pericardiac cavity are the two peritoneal sacs 
of H. Delia VaUe mentioned above. 

As regards the median tube of the postabdomon, it terminates 
csDoally posteriorly, after having bifurcated near its extremity into 
two branches, which nearly roach the end of the ppstabdomep. If, 
on tho other hand, wc trace this tube forwara, that Is to say 
towards the viscera, it is seen to subdivide at the level of the 
stomach into two tubes, which apply their anterior extromiUes 
against the bottom of tho branchial cavity on each side of the pos¬ 
terior raphe, between the extremity of the endostyle and the 
entrance of &e ossophagus. These anatomioed arrangements show 
that we have hero to do with the organ which Van Beneden 
and Juliti have called tho epieardium, an omn which is a depen¬ 
dency of the branchial sac. In adult individuals I have been unable 
to demcmitrate the actual orifices of tho efdeardiao tubes into the 
branchial cavity; but these orificeB are evidently closed secon¬ 
dary obliteration in the course of the development of the animal, 
for 1 have found the oomflmnications between these tubes and the 
branchial cavity very distinct in an allied species, A. prolifenem^ 
and in the young lams of the present species, A. forquedUm, 

Thus, of the three oavil^es whidi we find in a tramnrerse seotioii 
of the postabdomen at the middle, the median one is a dependency 
of the branchial cavity (epkiardium) and the other two processes m 
the pericardiac cavity. 

The cardiac cavity k open, not only at its two sertremitks, as ip 
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the simple and social Ascidia, but tbrougbout its wholo length. 
The cardiac fissure, in fact, is situated upon the convex surface of 
the cresooni formed by tlio heart; it therefore, as it wore, turns its 
back to the epicardiac sac, which can thus no longer, as in Clavelina^ 
be applied to it to olose it. 

The cells of the cardiac epithelium present a row of muscular 
fibrilloD towards the cavity of the heart; their nuclei, on the con¬ 
trary, are situatt'd io\^ard8 the pericardiac cavity. Neither the 
ve§Acls nor the heart present any endothelium. 

Di^esfwe Tube. —All along the terminal intestine wo can very 
easily soo the composite tubular gland wliich Huxley was the first 
to indicate in all the groups of tho Tunicata, but the existence of 
which has lately been denied, oven in the simple Ascidia. This 
gland is formed by a quantity of small tubes terminating omoally, 
which pour their secretion into the stomach by a common duct. 

The anus presents a wide process, which projects into tho inte¬ 
rior of the doacol cavity. It is further surrounded by several 
transverse muscular sphinotors. 

Tho oloaoal cavity elongates considerably during reproduction, to 
become transformed into a cavity of incubation in which the embr}'os 
are developed, Tho oviduct, which opened into tho cloaca by tho side 
of the deferoni canal, takes part in tho formation of the incubatory 
chamber; while tho upper lip of its orifice remains applied against 
tho deferent canal, its actual aperture is carried to tho very bottom 
of the incubatory cavity. The cloacal aperture is remarkable for a 
series of tonguclets or plates, exclusively belonging to tho epi¬ 
thelium, 

Qeneratwe Organs, —^Tbose are situated in tho postabdomen, on 
the samo side of the epicardiac lamina, in the dorsal face of tho 
animal. The ovary is placed in firont of the testis. There is a 
very distinct oviduct, applied throughout its wholo length against 
tho outer surface of the deferent duct; this oviduct is fiatten^ and 
bounded by an unoiliated epithelium, while the deferent duct is 
rounded and bounded by vibratile epithelium. 

Tho ovary presents a cavity which is continued directly into that 
of the oviduot; this cavity is bounded by a flat epitheliam, which, 
at certain pointed becomes a typical germiuaUve epithelium. It is 
at the expense of this germinative epithelium that the ovarian 
fbUieles are developed; these are never detached from the epithe^ 
Uum from which they originated, Tho matiure ova fdl into the 
ovarian oavity, to he expsUed throu|^ the oviduct. 

The Ovary and the testis are never in function at the same time* 
Cdmjptss September 19,1B86, p. 604. 

A neic Form o/Opalina. By ]£. K. WxBPAoaowsxr, 

The author deiieribee a new form of parasite which he has met 
with abundantly in the bod;v<*cavity of young earthworms. 
animal shows the general characters of Ofalim and somewhat 
resembles Opttlina JUim^ dap.^ in external form; but it is diite« 
gufihed from all other species (A the genus known to the anthor by 
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the presenoc of a long spiculum, on aooouat of which he names it 
Opaliw BpiCulata* 

The body is elongate-ovate, somewhat pointed in front; its length 
is 236-240 /i, and its breadth from 37-4i8 p. The whole surface 
is covered with short cilia, which form regular longitudinal series, 
and are somewhat longer and more numerous at the anterior end* 
The nucleus is spindle-shaped and occupies the whole length of the 
body. Instead of the contractile vacuoles there are several pale 
vesiculiform nuclei. 

The special character of the former consists in a long spiculum, 
which lies in the interior of the body, and occupies about two thirds 
of its total length. 

A constriction at the hinder part of the l)ody behind the spiculum 
indicates a new individual; but the formation hero of a small spiculum 
always prcccdos the production of the divisional groove, so that the 
spiculum of the parent has absolutely no pait in the production of the 
young. The length of the new Opalimi thus produced is about 67- 
68 /i; its form is oval, its nucleus docs not occupy the whole length of 
the body, and the spiculum is only about half that length, llie newly 
formed Opalinm either separate from tho parent and swim away, or 
remain united to it to tho number of two, three, or four. By its 
mode of production the parasite most resembles 0. prolifeta^ Clap*, 
by the presence of the spiculum 0. uncinaia^ Clap.— JivUL Acad^ 
Imp. Sd. Su PeUrsh, tom. xxx, pp. 612-514, 


A new OttzelU from the SomaJuland, 

By M. Fbank Kohl. 

The author dosoribea a new species of gazelle, brought by M. J. 
Mengos from the Somali-land, and of whioh the museum at Vienna 
possesses an adult male example. 

Oazella Pelzelnii, Kohl (sp. n.). 

This new species is moat nearly allied to Gatella arahioa^ Lioht* 
ensiein {Hompr. & Ehronb.), as rs^arda both the coloration and 
form of the horns. It is somewhat smaller, about the size of a tmaQ 
roc-deer; its head is smaller than in imdnea^ and the portion 
of the akoU behind the home a little longer in proportian. The 
home, as in the compared species, are very slender, much longer 
than the head (27 oentim.), but instead of 14-17 have 21 rings, of 
which, however, the last is very weak and indistinct. In the our* 
vaturo of the horns the two species are alike; but in 0, PdMdmi 
they diverge much more, so that the distance between the tips ie 
much greater—in arahiM 8" in ft Pelesehii 6'' 2'" 

(13*6 oentim.). Further di&ronOes are shown in the ptoportimm 
of the skull. 

Statement of the collectorPupil diongate, iris deep dark blue* 
Collooted at Berberab, in the Somalidand, 21st Isnuary, 1826.— 
Verb. *oo?.-5of. 4 h WJEsh, Band 1886, iSfts. p. 4, 
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XL .—Note on Hesperomya pyrrhorhinus, fV. Max, 

By Oldfield Thomas, Natural History Museam. 

When descriUng •, in 1882, the very interesting collection 
(d Rodents obtained by M. Stolamann in North Fern for the 
"WaxBAW Mnsenm I identified although with considerable 
donbt, two specimens with aetperom^e pprrhorkinm, Pr. 
Max,f, originally obtained from Bahia, with whose veiy 
irinffifti ent description they agreed closely enoneh for it to m 
to descii^ them as new without seeing Prince Maxi- 
* milian’s typical specimens. 

That my doubts as to the correctness of this determination 
were justi^, however, has now been proved by the arrival 
at the Mnsenm of two yonng Yesper.mice agreeina^ so pre> 
cisely with tilie deecriprion ai3 figure of H, pyrrhornimu that 
X have ho hesitation m referring them to that species. 

Tliese specimens were obtainra at San Leopol^ Bio Grande 
do Snl, by fiie indeistigaUe natoalist Dr. Hermann von 
Ihering. to whom, both as ooUeetor and observer, we are 
indel^ for a consideraUe portion of our knowled^ of the 
mammals inhabiting that regton. 

* 1* 2L Ss 188d p* 96« 

t AbWld, Nit. »is. pi. «rii. 1692-90; ii. p. (1896). 

Ana. ds Mag. N. BSh. Ser. 5. VoL xviii. ' 28 
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• Although these specimens of H, pyrrhorhinus are much too 
young for me to draw up a full account of the species 
from them, 1 am yet able to make out that it is certainly a 
member of the aubgenus Oryzomys^ to which the great mass 
of Brazilian Vesper-mice also belong. It has rounded hairy 
ears, without projections, eight mammse, five interdental 
palate-ridges, and naked soles with elongated posterior foot- 

{ >ad8. Its molars are of the usual Oryzomys pattern, and the 
ength of m.^, which I have had to extract from below the 
mm, is 2*6 millim.: and therefore, judging roughly by this, 
tne only exact and unchanging measurement available on 
such young specimens, the species is probably, when fully 
grown, of about the size of if. ratticepg^ Hens.* 

The true H. pytrhorhinua being thus an Oryzomys, M. 
Stolzmann’s Peruvian specimens, although possessing a cer¬ 
tain superficial resemblance in size and colour to it, really 
differ very materially in their essential characters, and I am 
therefore driven to find a new name for them, there being 
apparently no other described species to which they can be 
assigned. 

Of the new species, for which I would propose the name of 
JET. pyrrhonoiua^ no further description of the external charac¬ 
ters 18 necessary beyond that already published f; but it may 
be interesting to note the chief characteristics of its skull. 
These show it to belong, not to RkipiA(my$y but to tlie small 
group of Peruvian species to which Dr. Ooues J has applied 
the name of Thomaaomya^ although I should have preferred 
to regard them as aberrant members of to which 

group I attached them in 1834 §. The skull, as a whole, 
resembles that of if. cinarena, Tbo8.||, both in size ana 
general form. The muzzle iS long and slender; the supra* 
orbital space is narrow and parallel-aided, and its cages 
square, but smooth and xmbeaded: the fronto-parietal sutures , 
meet at a sharp angle in the middle line; the anterior edge of 
the zygoma-root is vertical and without a prelecting phMn; 
the palatine foramina are long nnd widely open; the mlhs 
are most unusually large and swollen, exc«mmg ihose of any 
other member of the genus that I have seen. The incisors 
are very broad and strong, and their anterior surfaces are dark 
orange, the lower ones being but slightly lighter than the 
upper; the molars are of the usual pattern, but are much 

a Abhandl. Ak. Bert 1872, p. 88. 
t P. Z. 8.1882, p. 107. X Am. STat. xriii. p. 

J P.Z.8.l884,p.440. 
n Figured P*Z,S! 1884, cikliv. figs. M. 
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larger in proportion to the size of the animal than those of 
any of the allied species. 

The following arc the dimensions of the typical Bpecimen^ 
a female, preserved in spirit:— 

Head and body 147 millim., tail 195, hind foot 81, forearm 
and hand 39*5, car (above ciown) 14. 

Skull: basal length 81*5 millim., greatest breadth 20*0; 
nasals, length 14*0; interorbital constriction, breadtli 4*2 ; 
interparietal, length 4*8, breadth 11*0; palate, length 17*6: 
palatal foramen 7*5; length of molar senes 7*0; basi-cranial 
axis 12*0. 

As to the other species incidentally mentioned under JT. 
jl^rhorhinua in my former paper, I am indebted to Dr. 
Herluf Winge, of Copenhagen, for such a description of the 
true H. masiacaliSy Lund as shows that iZ. pvrrhonotus is 
wholly distinct from tliat animal; while a personal examination 
of the type of i/. macruruSy Gerv. in the Paris Museum, 
proves that, like Jff. maatacalis, it is a true Rhipidomya^ and 
differs therefore very essentially from the Peruvian species 
here described. 


XLX.<~A Synopsis of the Reptiles and Batrachiam of the 
Province Rio Grande do Sul^ Bread. By O. A. 
BOULEKaXB. 

The preset list includes all the species of Rutiles and 
Batracmians hitherto obtained in the Province Rio Grande do 
Sul. The total numbers (63 for the former and 28 for the 
latter class, against 01 and 22 as given by Hensel, the first 
explorer ot that district) show an increase almost entirely due 
to Dr« von Ihering’s activity^ In view of rendering this list 
more uaefnl, 1 have intercalated keys to the genera and 
apeciesi based on the most constant and easily ascertainable 
Characters, as taken from specimens obtained in the Proviaoe, 
and every species is accompanied by an enumeration of the 

C 'psl synonyma. The latter pSrt of the work will be 
to contain xntmh oi^inal matter, especially as I have 
.had access to the entire Henselian collection in the Berlin 
Museum. 

The indication H.; v. I. signifies that specimens 
have been sent to the Natural'-History Museum by Dr. von 
Ihering. 

o BUk Btmu Sjrr., Bsusk. AibsadhTiiL p. 279 (1641). 
t Oasteln. Exp. AmSr. du 8dl« llamin. p. 8 (l8o5). 

29 * 
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Mr. O. A. Bottlengcr on ike and 

REPTILIA. 

C li £ L 0 N 1 A. 

TestndinidA. 

Clehmyb, Wagl. 

Clemmya Dorhignyi. 

Emy$ Dorhignyi. Dum. & Bibr. Erp. O^n, ii. p. 272; d’Orbifi^y, Voy. 
Am. V., llept. p. 6, pi. i. 

B. M.; V, I. Near Bio Grande. 

Chelydldm. 

a. Nuchal plate maiiraa]; a pair of barbels on the chin.« 

b. Nuchal plate simtUating a aixth vertebral; no barbels.. Hydromedu^a. 

Platemys, Wagl. 


A. Barbt^lfi nearly as long as the diameter of the eye, 

black at the base; upper surface of neck with 
flat warts; soft parts with dark spots or bands. 

а. A broad black band on each side of the head; plas¬ 

tron dirty yellow or brown; carapace with black 

and yeUow lines or vermioulations.. P. OtoJ^Hiyiicm, 

б. A narrow black Une on each side of the head; nlaa* * 

tron yellow with Uack spots; carapace uniform 
olive-orown or with a few nlaek spots P. HUami, 

B. Barbels ve^ shorti smaller than the warts on the 

upper sur&ce of the neeky which are large, coni¬ 
cs, erect; soft parts uniform olive^brown; plas¬ 
tron blackish..... P. SpixUr 


PlatmjfB 

iS%» Schweigg. Arch. Kdnigeb. U 181$, p. 802. 

Piatmyi Dum. ft Bibr. ^ «. p. 418* 

2Utmy$ Qe^fir^anof part., Hensol, Aren* t Nat 1868, p. 880. 

B. M.; v.I. 

Platemyi HiUxiriL 

JPkttefny$ Geqffhtana^ juv., Bum. ft Bibr. A jp. 421. 
lHaiemy$ JSmm^ Dum, ft Hbr. I. e. p. 42o; Bormeister, Raise La 
Plat^ ii. p. 521. 

Piaiem^ GMffrwmiaj part^ Hens. /. c. p. 800. 

Ann. ft Mag. Nat Hiat (4) x, 1870, p. 46R 
Mdjdri871,p.Kpl-«- 

B. M.; T. I. 

JPkamn^ 

Dum. & Sin. I, e. p. 409. 

B. M.; ▼. I. One eximplei, fimm Sen Xionaao. 
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Htdromedusa, Wagl. 
llydromedma tectifera. 

MydromeduM Maxitniliani (non Mik.), Wagl* Syat* Amph. p. 135, 
pi. iii. Iig8. 25-42; Bormeiator, An. Soc. Sc. Argent, xxi. 1^, 
p. 5, 

Cnrlodina Maximihani, Dum* & Bibr. /. c. p. 449; TTena. /. c. p. 855. 

Jlydron^duM iectifera, Copo, Proc. Am. Phil. Soc xi. 1809, p, 147; 
Boulenff. Ann. & Ma^. Nat. Hiat. (5) xyi. 1885, p. 85. 

HydromMUBa platanemu, ^ray, Ann. & Mag. Nat. Hist. (4) xi. 1878, 
p. 802; Gunih. Ann. k Mag. Nat, Hiat. (5) xir. 1884, p. 423, 
pi. xiv. 

HydromeduM WagUn, Gunth. /. c. 

B. M.j V. L 


Chelonidn. 

Thaiassochelys, Fite. 

Thalaasochelya caretta, 

Teitudo earetta, Linn. S. N. i. p. «S5l. 

Teatudo oayuana, Baud. Rent. li. p. 54. 

Chekmia caowtna, Dum. & Bibr. U. p. 552. 
ThaUuBoehelyB caretta, Bonap. Amph. £ur. p. 24. 

B. M.; V. L 

Chocooilia. 
Allioatoh, Cuv* 

Alligator latiroetris. 

OtocodHue yaoart, ]^ud« Rent, ii* p. 407* 
CroeodUm miroatria, Baud. /. e. p. 417. 

AlUfotor oynoeepham, Dum. A Bibr. iii. p. 80. 

; AJkgadot taUroatrin, Hena. L c. p. 848. 

B. M.; V. 1. 


L ACERTILI A, 

ZguaaidM* 

A« A transverse gular ibid. 

0 . A slight dorsal orest or dentmolatbii} dorsal scales uni* 


JBnyaHua* 

hi No crest; dorsal lepidoiis beterogeneous . Amadepk, 

0 * No crest; dorsal aocdes uniform, granular. Uroitrepjiati, 

B* Nogularfold* 

a. Ventnil scales smooth; male with anal pores .*. Idhhmus. 

A Ventral scales keeled; no anal pores.*.^Sheoecfoew. 
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Entalius^ Wagl. 

Enyalim Iheringii. 

Enyaliu$ Ihetingii^ Bouleng. Ann. 8i Mag. Nat. Hist. (6) zr. 1885, 
p. 192, and Cat. liz. ii. p. 120, pi. vii. 

B. M.; V. I. 

Anisolepis, Blgr. 

Anuolepta nndulatua. 

LamanrtuB v/ndulat%i9y Wiegm. Uerp. Mex. p. 40. 

L^manctut ohtu$iro8tn«y Wiegm. /. r, 

AniBokpia lhei*ingii, Bouleng. Ann. & Mag. Nat. Hist. (5) xvi. 1885, 
p. 85, and Cat. lAz. ii p. 122, pi. ix. %. 8. 

Enyalma vndulatm, Bouleng. Cat. p. 121. 

Wieg^ann’fl types, which had never received a proper 
description, have been examined by me in the Berlin Museum, 
and have led to the above identification. 

B. M.; v. I. 


UnosTROPflus, D. & B. 

Urostrophua Vautieru « 

UroatrophuB Vautmif Bum. & Bibr. En>. G4n. iv. p. 78, pL xxxTii. 
Og. 1; Honsel, 1. c« p. 848 \ Bouleng. (^t. Liz. ii. p. 128. 

B. M.; V. I 

Lioljsmus, Gray, 

Ltolomua oooipitalia. 

lAotamw oecipitaUBy Bouleng. Ann. 4c Mag. Nat. Hift. (5) xv. 1885. 
p. 192, and Cat. Liz. ii. p. 150, pi. x. figTs. 

B. M.; v.L 


Sacoodexra, Gir, 

Saccodeira azurea, 

TroptdoctphduB asmrms, F. MUUer, Tarb. aat. Qes. BassL Tii 1882, 

p. loo, pi. — 

ZwlBBtnuBmireuSf Bouleng. Ann. AMag. Nat Hist (5) xv. p. 192, 
JSoceadeira amrea, Bouleng. Oat Liz. ii. f, 160. 

B* i V. I. 


iaguito. 

OPtiiOBBS, Wagl. 

Ophicdaa airiaim^ 

JygopUB BtHaiMBy Spix, l^o. no?. Lac. Bixi. p. 25, pi. xa?iU. 5g. h 
JypapuB eatwoetm, Bptx, I a. p. 26,6g. 2* 
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Oph%od 0 B 9tr%aU*9y Wagl. lak, 1828, p 740; Dum, & Bibr. v. p, 789 : 

Hea«el, /. c. p. 846; Bouleng. Cat Liz. ii. p. 296. 

PygodaoiyluB Gronoviif Wagl. /. c. p. 741. 

B. M.; V. 1. 


Tetids. 

A. Dorsal acalos small, juxtaposed. 

a, Ventrals small, forming more than 20 longitudinal 

series; toes five..... 7\iptnambi8, 

b. Ventrals in 8 to 12 longitudinal rows; toes five .... Cnemidophorui, 
e. Ventrals in 8 or 10 longitudinal series; toes four.... Teim, 

B. Dorsal soales large, imbricate, strongljkeeled.... PtinuodaetyUu, 

Tupinambis, Baud. 

Tupinamhis ieguixtn, 

LaoeHa tegviixinj Linn. S. N. i. p. 868. 

TWms tegttixin^ Gray, Ann. Nat. Hist, i. p. 276. 

Salvator Meriante^ Dum. & Bibr. v. p, 85. 

Podmema Uguixin^ Hens, /. c, p. 347. 

Tupinambii teguimn^ Boulexig. Oat. Liz. ii. p. 885. 

B. M.; t, 1. 


Cnemidophobus, WagL 

Cnemidopkorua lacertoides. 

lacertoideUf Dum. & Bibr. y. p. 184 ; Bouleng. Cat Liz. 

Oiemd(phoru$graftdeHiu, Cope, Proc. Amer. Phil Scxs. xi. 1869, p. 158. 

fide Cope, 1. c. 


TeiU 0, Merr. 

Teiue teyou, 

Zaearta tewm, Daud. Bept. iii. p. 195, 

IWns wHaia, Merr. Tent. p. 60. 

TWifs Ugtm , Pits. N. Class. lUpt. p. 51 ; Bouleng. Cat Lis. ii, p. 879. 
Aertmtm vtrldia^ Wagl. Syst Am]^. p. 154; Dum. Sc Bibr. y. p* 148; 
Hans. I e. p. 847. 

AcranHia tayau^ Grby, Oat Lis. p. 28. 

Amd^ caatiatiaf d’0rb< Voy. Aittdr, Eept. p. 2, pL y. figs. 1*5. 

B* ; T. I. 

PAKTODACTYtUfi, D. & B. 

Bimtodactyhs Sckreihereii, 

Cmeaaam Sehmhmiu Wlegm. Help, Hex. p. 10. 

A mt, y, p. 481. 

# 
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Ceretuawa iPmtodactyUui) 8ohr§Q>ermi P0ter% Abb. Berl. Ae. 1863, 
p. 182, pi i. fig. 4. 

Paniodactylm l^hretbermy Hens. /. r. p. 847; Bouleng. Cat. LU. U. 

p. 888. 

Pantodactylm hivittatiu^ Cope, Proc. Ac. Philad. 1803, p. 103. 

B. M.; V. I. 

Amphisbenida. 


4S. Snout rcmoded . Amphutbrnna* 

Snout etrongiy compressed, dKarp-edged . Anojps. 


Amphisbaina, L. 

u. Suture between the nasals at least one third as long as that 
between the prsofrontals; second and third upper labials 

in contact with the ocular .^. Daricmii^ 

b. Suture between the nasals not one third as long as that 
between the pr»&ontals; second labial in contact with 
the ocular... 

Amphiabcma Darwiniu 

Amphuhtma Darwimif Bum. A Bibr. t. p. 400; Peters, Mon. Berl. 
Ac, 1878, p. 781, pi. —. fig. 6: Strauch, M4l Biol. Ac. St. Pdtenb. 
xi. p. 408; Bouleng. Ann. & Mag. Nat. Hist. (5) xvi. p. 396, and 
Cat. Liz. ii. p. 442. 

AmphUhtMa eamurUf Cope, Ptoc. Ao. Phllad. 1803, p. 360. 

AmphiBhma venmmdaHs (non Wagi), Hens. 1 c. p. 839. 

Amphidbtdna heteroaonataf Btmn. Heise La Plata, ii. p. 527. 
Amphiahmta trachum, Cope, Proc. Am. Phil Soc. xzii. 1886, p. 187* 
Aporarckui pruni€olor, Cope, I c. p. 189. 

B. M.} T. L 

Amj>hi$b(ena Mildei. 

AmphitAma Miiei, Fetors, Mew, Berl. Ac. 1876, p. 779, pi. —. fis. 8; 
8treuch,tc.p.8»6. ^ ^ 

Porto Alegre. Berlin Mtu. 

Akops, Bell. 

Atii)pa Ktngii. 

Aiumt XmffS, Bell, Vtoe. ZcoL See. I88A p. 90, end Zool. Jotun. t. 

1884, p. 891, pi. xyi. %. 1; Boideng. Get lii.«. p. 481. 
AmphiiMma XUnpH, Dnin. ft Bibr. v. p. 476: Hens. 1. e, p. 848: O fn m’ h, 
I. c. p. 418. 

B. M.; V. I. 

Bdineite. 

Mabuu, Fits. 

Maima doraivittciia. 

Mabma JormiUata, Cope, Proc. Ac. !pyM. 1869!, p. 860} Beorart, 
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Mien. 8c. Mex., Rept. p. 407, pi. xxii. o. %. 2; Bouleng. Ann. & Mag. 
Nat. Hist. (5) xvi. p. 87. 

Eutn^eppi (Mabuia) virgafm^ Peters, Mon. Iterl. Ac, 1874, p. 627. 

P AcHma Jofterti, Thoinin. Bull. Soc. Phllom. (7) yiii. 1884, p. 148. 
Mahuia tetratipfiia, Boettg. Zeltschr. f. Naturw. Iviii. 1886, p. 227. 

B. M.; V. I. 


OpH I 1)1 A. 


Colubridft. 


1. A single shield between the nasal and the eye; a 
pair of internasals; eye small, with round pupil; 
tail very short. 


No grooved fangs; a pair of prsefrpntals, in contact 

With the eye ; anal single. Gtophi^. 

6. Grooved fangs present; a single prssiVontal, sepa¬ 
rated from the eye by a prceocular; anal divid^. Elapomorphu$, 

II. Loreal and prsaocular shields present *; a pmr of 
internasals; pupil round. 

A. No grooved fangs: maxillary teeth equal or 

subequal. 

a. Nostril pierced in a single nasal ; tail not one fourth 

of the total length ... Ahlabei, 

h* Nostril between two nasals; tail not one third of 

the total length; scales smooth; eye moderate .. CoroiieUa, 
e. Nostril between two nasals; tall not one third of 

the total length; scales smooth; eye large. Ptgm. 

d. Nostril between two nasals; tail not one third of 

the total length; scales keeled; side of belly an¬ 
gular ... Spdotes. 

#. Nostril between two nasals; tail more than one third 

of the total length .. Herptiodryas, 

B. No grooved fangs; posterior maxillary teeth 

much enlarged and separated from the others 
by an interval. 

a. Tail not more than one fourth of the total length; 

snout and scales normal. LiophU, 

h, TaU more than one fourth of the total lei^h.X>romsct*«. 

e, Tidl short; dorso^lateral s<»les narrow, diagonal .. Xmodon. 

4 Tiill short; snout pointed, turned up; xostm shield 

keeled above.....JETsfaredbn. 


0. Grooved fiMigs present. 


а. Grooved fiihge moderate, not more than twice as 

long as the solid ones ... EkUodryoe, 

б. Grooved fangs very laifge .. Tmtodon. 

m, A single shield betnesn thenaaaki; nostrila and 
eyes turned upwards; latter small, with round 

... ... MdUtsopn. 


Except in Temedm domdmi. 
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IV. pupil vertical 

u. No grooved fangs; scalea on the vertebral line 

larger than the others .. 

6. Grooved fangs; Bcoles equal; anal divided. 

c. Grooved fan^; scales equal; anal entire . 


Lnfsioffnaihm, 

Thamnodif^mtee* 

Oxyrkopm* 


Qeophis, Wagl. 

Oeophia reticulatvba. 

QtaphU r^ikulatuB^ Bouleng. Ann. k Mag. Nat Hist, (d) xvl 1865, 
p. 87. 

B. M.; V. L 


Eulpomobphus, Wiegm. 

Elapomorphm hmntacatua, 

JSlapomorphug lemmncaftu, Bum. & Bibr. vii. p. 840; Jan, Icon. Oph. 
14, pi. ii. fig. 8; Bouleng. Ann. & Mag* Nat. Hist (5) xv. pp. l04 
and 321, pi. z., and xvi. p. 296. 

Mafxmicrphut retieulattUf Peters, Mon. Berl. Ac. 1860, p. 518, pi* — 
fig. 2. 

JSlapimiorvAw Iharinaitf Stmuch, Biol. Ac. St. Pdterab. xU. 1885^ 
and Bull zxix. p. 571. 

Phalotria m^lampleurWi Cope, Proc. Amer. Phil. Soc. audl. (1885) p. ISO. 

B. M.; y. I. 


Ablabes, D. & B. 

Ablahea Agaeaieiu 

JBirenis Ageamiit Jan, Icon. Oph. 15, pi, v. fig. 3. 

AMabea Agauim, Bouleng. Ann. & Mag. Nat. Hiat. (5) Xvl p. 87. 

B. M.; V. L 


CoBONEiXAj Laur. 

A. Third and fourth upper labials entering the orbit. 

a. Three temporala in contact with the outco* border of the 

parietal; ventral shields plumbeous on the sides. pmoikpogen* 

5. Two tem^rals In contact with the outer border of the 
parietal; ventrals with black dote on the sides; a round 
light spot on each parietal close to the median suture •. JharingU* 

B. Fourth and filth upper labials entering the orbit. 


a. Pale brown above, with three dark-brown longitudinal 

bands, the lateral passiitf though the qre .ofthcia. 

5. Bluisb-oUve in spiiim, with a more or less distinct blown 

vertebral band ... /dpefi. 

0 . Brown above, eUgantly spotted with bladt and dotted 
with yellowish; a senes of yellowiab apoti fbwniag a 
line on each side o! the bade ... an e e i o k 
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Corondla pcBcilopogon. 

Mhadinaa pcBotlopogon^ Oope, Proc. Ac. Fhilad. 1863, p. 100 j Oiinth. 
Zool. iUc.l806,p. 125. 

Enkoanathus degaruty Jan, Arch, per la Zool. ii. 1863, p. 58, and Icon. 
Oph. 16, pi. i. fig. 3. 

Ihomicua melanocephaluit Peters, Mon. Berl. Ac. 1808, p. 277. 

Coron^Ua pc^opogon, Bouleng. Ann. k Mag. Nat. llist. (6) xv. 1885, 
p. 194. 

B. M.; V, I. 

Coronella Ihertngtu 
CoroneUa Iheringiit Boiileng. L e, p. 194. 

B. M.; V. 1. 

CoroneUa obtusa. 

Rhadin<Ba cUmOy Oopo, Proc. Ac. Pbilad. 1868, p. 101. 

CoroneUa obtueay Bouleng. /. c. p. 194. 

B. M. j V. I. 

Coronella Jcegeri. 

CoromUa Jageriy Giinth. Oat. Col. Sn. p. 37. 

Li^hie (Ophionwrphue) doreaUsy Peters, Mon. Berl. Ac. 1863, p. 283; 

B. M.; v« L 

Coronella anomala. 

CoroneUa anomaki, QUnth, I c* p. 37; Bouleng. /. c. p. 194. 

LggophU rutihe. Oope, Proc. Ac. Pbilad. lOOSy p. 80. 

CortmeUa puleheUa, Jan, Arch, per la Zool. ii. 1863, p. 48, and Icon. 
Oph. 17, pi iii. fig. 4. 

Aporopkti anomaha, Cope, Proc. Am. Phil Soc. zvU, 1877, p. 93. 

B. M.; V. L 


Liophis, WagL 

A. Frontal considerablj shorter than pfurietala. 


«• Scales in 17 rows $ yentrala unspotted, hlaolo^edged, nom- 

hering 165 to 163 .. 4 ....... jWus. 

5. Seales & 19 rows j beOjr apotted or yarlegated with black peeoUoggrue. 

B« Frontal neaadjr as long aspmdetals. 
a. Back with ktge dark snota^ a light streak on each side of 

theposteriorpart of diehaek... edmadmm. 

5. No lar^ dorsal no dosao^lateial streak .......... tigdUm. 


^ Liophiefumu, 

Merremiipxm Wied)) Jan, loon. Oph. 17, pi v. 
MommUy part, Hensm, I e. p. 824. 
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Mr. G« A. Boulanger on tie BeptiUo and 

lAoMi cobdla (non L.), Bouleng. Ann. & M»g, Nat Hut (6) X7. p* 101 
Opheotnurphui fiacuSf Cope, Proc. Aro. Phil Soc. xxii. 1885, p. 190; 

Boulong. Ann, & Mag, Nat. Hist. (6) x?i. p. 297, 

Differs from L. Merrenin and L, cohella in tlie greater 
number of ventrals. This and the following species were 
confounded by llensel, and arc to be found united in the same 
bottle (no. 6831) in the Berlin Museum, 

B. M.; V. L 


Liophis pmilogyrua. 

Coluber petcHogyme^ Wied, Abbild. 

Liophta Merremiiy var. pcecUogyrm^ Dum. & Bibr. v. p. 710. 

Li^ia regintf, var. atditneatuif Cope, Proc. Ac. Philad. 1800, p. 252. 
Liiphia reginefy var. armtiaatma^ Jan, Arch, per la Zool. ii. 1863, p. 296. 
Ltophia poaciioffyrtia, Jan, Icon. Oph. 17, pi. vi. fig. 1. 

Liophta reatnety var. viridicyaaiea, Jan, L c. IS, pi. ii* fig* 1* 

Liophia Aferrcmity P^*, Hena. 1. o, 

Liophta Merremiiy Bonleng* Ann. & Mag. Nat. Hist. (5) xv. p. 194. 
Opheomotphua meleagria. Cope, Proc. Am. Phil. Soc. xxii. p. 191. 

This form differs from L» Aferremii and L. reyin in the 
number of rows of scales, viz. 19 instead of 17. 

B. M.; V. I. 


Liophia almuderma, 

Natrix ahnadenaia, Wagl, in Spix, Serp. Braa. p. 30, pi. x. fig. 3. 
Liophia omiroatria, Giinth, Oat. Ool. Sn, p. 46. 

Zdf^ahia Wdgkriy Jan, Arch, per la Zool. iL 1803, p. 297, and Icon* Oph, 
ft, pi. iil fig.. 2,8. 

Liophta altnadetmay Boulsng. Ann. A Mag. Nat. Hiat. (5) xv. p. 194. 
Aporophia coniroaHa, Cope, Proc. Am. Phil. Soc. xxii, p. 191. 

B. M.; V. I. 


Liophia iyphha. 

Coluber tgpUm, limi* S. N. i, p. 37$. 

Xanodon lyphlua, Schleg* S«rp» li« p, $4 } Dum. A Bibr* viL p. 760. 
Lu^hia typhbta, Jan, Arch, per la ZooL ih 1$63, p, 800, and jUKai. Oph. 
18, pL iv. fig* 2* 

One specimen, from San Lorenzo, was sent by Dr. v. 
Ihering. v 


Deomious, D. & B. 


a. Eight upper labials, fourth and fifdi enteting the orbit; 
a pair of yellow lines, separated by thme rows of 
sc^ee, along the back and tail, and extending to tlm 

snout .. , 

5. Nine upper labials; ventral plates daih><4dged . ... 


^LauiA^auahua 
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DromicuH ftavifrenatus. 

Lygopkiejtamfrf^us, Cope, Proc. Ac, Pbilad. 1862, p, 80. 

Dronncm atnMliSf Jan, Iron. ^h. 24, pi. v. 2. 
AporophUflavifreiiatw, Cope, Proc. Am. Phil. Soo. xxii. p. 191. 

One specimen, from San Lorenzo, was sent by Dr. v. 
Ihering. 

Dromicus melanostigma. 

Ratrix melanoBiigma, Wa>fl. in Spix, Serp. Braa, p. 17, pi. ir. fig. 2. 
Dromicui PUii (non I). & B.), Gunth. Cat Col. 8n. p. 128. 

Drotnieua mdanoetigma^ Jan, Icon. Oph. 24, pi. y. %. 3} Boulong. 

Ann. & Mag. Nat. HiMt. (5) xv. p. 195, and xvi. p. 20f. 

Aporophit oyanoplew^tuif Cope, Proc. Am. Phil. Soc. xxii. p. 191. 

B. M.; V. I. 

Ptyab, Fitz. 

l*tyas jjantherinus. 

Coluber ponfherinus, Daiid. Kept vi, p. 318; Schleg. Serp. ii. p. 14.3, 
pi. T. %s. 13 & 14. 

Ooiyphodon pantherinua^ Hum. k Hibr. vii. p. 181: Hens. I c. p. 8(i0; 

Jan, Icon. Oph. 24, pi. ill. fig. 1. 

Poeudoelapa pardherinus, Cope, Proc. Ac. Philad. 1662, p. 349. 
Drymobiua pantherinm, Cope, Proc. Am. Phil. Soc. xxii. p. 192. 

PigoB pantherinua, lioetig. Zeltschr. f. Naturw. Iviii. 1885, p. 233. 

B. M.; V. 1. One specimen, from Poito Alegre. 

Spilotks, Wagl 
S^ilotee variahilie^ 

CbMer pon'MUa, Wiod, Abbild.} Schleg. Serp. ii. p. 149, pi. vi. figs. 1 

& 2 . 

S^et€$ wtriabiUi, Diun. k Bibr. vii. p. 220; Hens. I c, p. 330. 

B. M, 5 V, L 

Hbbpetodrtas, Schleg. 

Herpetodryna curintUua. 

CbMer ourmaim^ Linn. S. N. i. jp. 384. 

HerpeUdryoe ear^MihiaSohleg. oerp. ii. p. 175,jpl. vii. figa. 8*7; Dum. 
k Bjibr* viL p. SO/THensJ. c. p. 330; Jan, ]£on. Oph. 31, pi ii. 

B. M *; V. I* 

XsKODOir, Schleg. 

0 . UauiUv seven upper lablala, sixth largest, third and 
^nrm, or Iburth only, entering the ormt; three or 

four postooniaie; 19 tows of seeks .. rhabdoei^aheiue. 

h. Eight upper labiali. seventh Ingest fourth and filth 
entering the orbit; two postoottlara; 21 rows of 
leiJes .. 
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Xenodon rkabdocephatue. 

Coluber rdbdocenhdluny part., TVied, Abbild. 

XfWidon rhabdoeephaluSf Serp. ii. p. 87, pi. iii. fiw. C & 7} 

Gtinth. Ann. & Mag. Nat. Hist. 0) xii. 1803, p. 363, pi. v. fig. B; 
Jan, Icon. Ojpb. 19, pi. iv. fig. 1; Hens. L c» p. 325. 

Xenodon rhobaocfphalttB, part., Dum. 8c Bibr. t. p. 768. 

B. M.; V. I. 


Xenodon NeuwiediL 

Coluber rebdocephalus, part., Wi^d, I, c. 

Xenodon rhohdocephalmt part., Dum. & Bibr. /. c. 

Xenodon Neuu>iedii^ Guntn. L c, p. 364, fig. 0 ; Hens. /. c. p. 828. 

I have examined Ilensel’s two specimens in the Berlin 
Museum (6836) and found the identincation correct. 

Heteuodon, Latr. 


а. None of the lid>ials touch the orbit... Dorlngnpu 

б. Third and fourth labiida entering the orbit . hietricue. 


Heterodon Dorhignyu 

Heterodon Dorbignpi, Dum. Sc Bibr. tU. p« 772; Hens. I o. p. 820; 

Jan, Icon. Oph. 48, pi. iii. figs. 3-4. 

Lydt/rophU Doroiynyi, Cope, Proc. Am, Phil. Soc. xxii. p. 108. 

B. M,; V. L 


Heterodon hUtriem^ 

Ueterodion Atstribus, Jan, Arch, per la Zool. ii. 1888, p. 224, and Icon. 
Oph. 11, pi. iv. % 

B« H.; V. I. Two specimens; from Bio Cahji near S« 
JoCo de Monte Negro. 


Philooeyas, Wagl. 

A. Scales smooth. 

e. Scales in 10 rows; seven upper labials, third and fotuHi 
enteringthe orbit; scales bl^«edged or with small black 


apots. 

6. Semes in 17 rows; seven upper laUsls, third and fourth 
entering the orbit; back with throe dark longitudinal 
band& the median occupying three series cd scateis...... tmniatm* 

e. Scales m 19 rows; eight upper labials, fourth and fifth 
entering the orbit; green above, usually with a reddish** 
brown vertebral line . OjferiMu 

B. Scales keeled; green above ....... mMm* 


Phihdryan Bdk0tHu 

Xnodon Sehotm, Sdikg. Seip. iLp.Ol, pL iU.figi. 0. 

J^opbyltm k Bihr, vii ^UlC^ 

mMryue Mof^bfinth. Oat. Ool. 8m ^ IM; Umult. p. M2. 
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v8 modentuif Giintfa. /. e. p. 189, and Ann. & Mag. Nat. Hist (4) 
ix. 1872 p. 29. 

Putidophis Srhottiif Cope, Proc. Ac. Philad. 1862, p. 348. 

Zdophis p<BcihttwUi9, Jan, Arch, per laZooL ii. 1863, p. 189; and Icon. 
Oph. 13, pi. vi. fig. 2. 

B. M.j V. L 

Phthdryas Usmatue. 


PhUodryoB tamatus, Peters, in Hens. 1. e. p. 831. 

The type specimen, in the Berlin Museum, is the only one 
I have yet seen. 

Philodryae Olfarsiu 


Coluber Olferm, Licht. Vorz. Doubi. Mus. Berl. p. 104. 

Coluber pilvatWf Wied, Abbild. 

Coluber hrrbeue, Wied, /. c. * 

PkUodryae Olferm, Wairl. Byst. Amph. p. 185; Hens. L c. p. 332. 
Ber/tetodryn» Olferm, Sclileg. Serp. li. p. 183, pi. vii. figs. 14 & 16. 
Ihryophylax Olferm, Hum. k Bibr. vii. p. 11 (iO; Jan, Icon. Oph. 49, 
pi. iii. figs, 2-4, 

Philodryaa mlims. 


Serpetodryae eeetiwiB, part., Bohleg. Serp. p. 186. 

Dryophylax attivue, bum. & Bibr. vii. p. 1111; Jan, loon. Opb. 40, 
pL iii. fig. 1. 

Phtlodryeu mtiwu, Giinth. Cat. Col. Sn. p. 125* 

PhUodryae carinatus. Hens. /. c. p. 382. 

TVopidodryas aetimt, Cope, Proc. Amur. Philos. Soc. xxii. p. 192. 

B.M.; y. L 


Tomodon, D. & B. 

0 , No loreal, the nasal touching the prteocular; scales in 


17rows.. dor$atu9, 

6. Loreal present; scales in 19 rows . oceliatue. 


Tomodon doraatus, 

Tomodon dormiuB, Dum, & Hbr. vii. p. 084; Jan, Icon. Oph. 10, 
ph vi. fig. 1; Hens. I, c. p. 325, 

B.TiLi V. L 

Tomodon ocellatua* 

Tomodon oeoMuOf Bum. k Bbr. vii. p. 938; Jah, L e. fig. 2. 

B, M.; y« 1. One speoiitiesi, from Saa Lorenno. 


Halkxmps, Wagl 
Hedioona earinioauduB, 
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atomohpsii carinicaudusy Sclileg.Serp. ii. p. 860, pL xiii. tigs. 17 & 18. 
Helicom infraf^iatus. Jan, Arcb. j^r la Zt)ol. iii. 18C5. p. 246, and 
Icon. Oph. 28, pi. iii. fig. 8; Cope, Proc. Amer. Phiioa. Soc. xirfi. 
1886, p. 198. 

trimttatusy CojiQf Proc. Amer. Phiioa. Soc. xvU. 1877, p. 92. 
Jielicopi balioffoster, Copo, Proc. Amer. Philos. Hoc. xxii. p. 198. 

B. M.; V. L 

Leptognathus, D. & B. 

а. Lorcal shield not touching the eye; scales in 18 rows Cate^b^i. 

б. Loreid shield entering the eye; scales in 16 rows; 

three upper labials posterior to those which enter 

the orbit; belly powdered with brown.. Mikanii, 

c. Loreal shield entering the^ eye; scales in 16 rows; 
two upper labials posterior to those which enter 
the orbit; belly with large black spots. mtUnmamUtUtB, 

Leptognathm Gaie$hgi, 

Dip$a$ Catethyi. Scbleg. Ser^ii. p. 279, pi. xi. figs. 21-28. 
8tremmat(ignauiu$ CaUBhyi^uwai, k Bibr. vil. p. 622. 

LepUiomthm Vfxte^iyi^ Giintb. Oat Col, 8n. p. 180; Cope, Proc. Ac. 
Philad. 1868, p. 107; Jan, Icon. Oph. Sf, pi. ii. fig. 2; Cope, 
Proc. Amer. Phuot. Soc, xxiL p. 193. 

Introduced here on the authority of Cope, no specimens 
having been obtained by Hensel or by Dr. v. Ihering. 

htpiognaihuB Milcaniu 

Dipsos Mikaniif Scbleg. Ser]^ ii. p. 277. 

Anholodon Mi^i^ Bum. & Bibr. vU. p. 1166. 

Zeptoanathvs Mikanii^ Giintb. Cat. 

Phua<L 1868, p. 108; Jan, Icon. 

Ann. k Mag. Nat. Hist. (5) xv. p. 

B, M.; V. I. 


Col. Sn. p 178; Cope, Proc. Ac. 
^^b, 37, pi. vi. fig. 8; Boulang. 


Leptognathve 'BentrimaculaiaB. 

LopUjymthm vew^fnaeutaBuSf Bouleng. Ann. k Mag. Nat. Hist (5) 
xvL p. 87. 

B. M*; V, 1. 


Thamnodtnastks, WagL 


0. Scales keeled ......... JVMmwi. 

6. Scales smooth... sMysOms. 


Thamnodgnastoi Natlereru 

Coluber Noitersri^ Mikaii, Delect Faun. Bras.; Wied, AbUld. 
Dryopkulax Rabfei^eri. Wwl. Syst Ampb. p, 181. 

D§ms Rottersri, Scbleg. Serp. ii. p. 290; Dtim. k Blbr. vS. m 1149* 
Thamno^asies Votterm^ Gunth. Ost Ool. S^, p, 194: nmk I e. 
p. 382; Jan, loon* Opk 89, ^ ii. %. 8. 

B. M. 5 V. T. * 







BatrackianB of the Promnoe Rio Grande do SuL 487 

Thamnodi/nastes atrigatue, 

Tomodon Btrigetus, Gunth. Cat. Col. Sn. p. 52. 

Tackymenh hypnenma^ Cupe, Proc. Acad. Piiilad. 1800* p, 247 ; GUnth. 

Zool. Rac. i80G, p. 120; Copj, Pr»c. Am. Philo-^. 8je. xxii. p. 102. 
MewtfB obtruviBf Jau, Arch, per la Zuul. ii. 1803, p. 00, ani Icon. Opb. 
18, pi. vi. ftp:. 1, 

Thamnodi/naites punHatisainvtB (non Wa#tl.), Ilona. /. c. p. 332, 
Taamnodynadn Nattererty mv, t€evi8y Bouleng. Ann. & Mag. Nat Hiat. 
(6) XV. p. 105. 

B. M.; V. I. 

OXYKHOPUS, Wagl. 

A. SovAn upper labials (normally); loreal not or scarcely 


L>ng?r than deep. 

a. A whitish blotch covers the occiput and nape .. clccHa, 

h, Unif.>rin brown or blackish above . pluniheuB, 

B. Eight upper labials. 

a. Blackish above, black-and-yellow spotted inf.^riorly .... clathratwB* 
h. Above with bl ick crosn bands or rho nboi I il spots; lower 

parts yellowish, uuironu or browiiHlotted. petalariH$» 


Occgrhopna cMia, 

Coluber c/o?5Vi, Daud. Rcpt. vi, p. 3-30, pi. Ixxviii. 

Lycodon eUslia, part, Hcbleg. Serp. ii. p. 114. 

Braohyruton closlia, Bum. Sc Bior. vii. p. 1007; Jan, Icon. Oph. 85, 
pi. i. tig. 1. 

Oxyrhopui clceliay Giinlh. l^at Col, 8n. p. 180, 

B. M.; V, I. One specimen, from near llio Grande. 

Oxgrhopua plumheua. 

Coluber plumbeta, Wied, Abbild.; Schleg. Serp. ii. p. 152, pi. vi. 0ga. 
S&4. 

Brachuruton plumbeuB, Bum. & Bibr. vii. p. 1004: Jan, Icon. Oph. 
36, pi. i. fig. 8. 

Oxw'hopuB plumheuBy Giinth. Oat. Col. fin, p. 189; Cope, Proc. Amer. 
Philos. Soc, xxii. p. 193. 

B. M.; V. I. 

(Jjrgrfwpua clnfkratua, 

Oxyrhofme elathratoB, Bum. k Bibr. vii. p. 1026; Jan, Icon. Oph. 85, 
pi iu. hg. 1. 

OiythopuB mmaeulatUB (non B. k B.), Hens. L c. p. 838. 

Oesyrkopua petalarius. 

Ooh^r petnlariviy lion. 8. N. i. p. 8S7. 

OxyrhapuB pelahriuB, V^bi^ Syst. Amph. p. 185; Bum. k Bibr. vii. 

p. 1038; Hens. L c. p. ^; Jan, loon. Oph. pi. I figs. 1 & 2. 
Oxyrhopui rhom^fer, Bum, k Bibr. p. 1018; JMiy Icon. Oph, 85, 
pi v.hg. 2: Oo^, Proc. Am. Philos. Boc. xxii. p. 198. 

OxythopoB BubpuHiftaiuBf Bum. k Bibr. p. 1018. 

btjfir 0 oeularu, Bum. k Bibr, p. 1080. 

B- u.} 1. 1, 

Ann* A Mag. M. Hut Set. 5. Vol. xyiii. 


80 
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Elapid®. 

E 1 .AP 8 , Schn. 


(I. Black anTiuli on the body equidistant. comUjnu9. 

h. Annuli in threes . lemnuvittus, 


Elapa corallinua, 

Cohth r coraUinva^ Ijinn. S. N. i. p. Ji84. 

Elapa roraUinm^ Wied, Abbild.; Srhlejr. Herp- ii. p. 440, pi. xvi. figs. 
1 It; Duiu. tS: Bibr. vii. p. 1207; lions. L c. p. 380; Jan, Icon. Oph. 
41, pi. vi. tifTH. 1-3. 

Miemrua SpicUf Waj^l. in Spix, Sorp. Bras. p. 18, pi, xviii. 

Elapa hanfiiacataa. 

Coluber lemmacafa^^ [iinn. S. N. i. p. 380, 

Elapa hmniHvntm, Schn. Hist. Anijlh. ii. p. 201; Schleg. vSorp. ii. p. 444, 
pi. xiv. 0 & 7; Dum. & Bibr. vii. p. 1217 ; liens. /. c. p. 3tl3; 
Jan, Icon. Oph. 42, pi. v. lig. 1. 

Elapa altirodria^ Cope, Broc. Ac. Philad. 1B50, p. 345, and 1S62, 
p. 347. 

B. M. ; V. I. 


Viperid®. 


a. Tail simph'..... Bafhropa, 

b» Knd ot‘ tail with homy appendages (rattle). Crotalm, 

Botiikoph, Wagl. 

a. S(’ales in 21 to 27 rows rui the middle of the body; no 

bar on the rostral shield ..*. dijwrua, 

b. Scales in 29 or 31 rows on the middle of iho body ; bac‘k 

with alternating C'«haped black spots; a dark vortical 

bar on the rostral shield . altematua. 


Bofhrops diporvs, 

Bothropn diporm, Cope, Proc. Ac. Philad. 18(52, p. 347; Bouleng. Ann. 
k Mag. rJat. llisi. (5) xvi. p. 88; Bmttg. Zeitschr. f. Naturw. Iviii. 
1885, p. 239. 

Bothroju airoXf part., Hens. /. c. p. 334, 

Triff(mo<^phalm {Bothropa) pubeacma. Cope, Proc, Amcr. Philos. Soc. 
xi. 1809, p. 157. 

B, M.; V. I. 

liothropa aliernatua, 

Bothropi aUemutm^ Bum. &* Bibr. vii. p. 1512, pi. Ixxxii. Og. 1; Jan, 
Icon. ()pb. 47, pi. vi. fig. 1; Bouleng. Ann, & Mag. Nat. Hist. (5) 
xvi. p. 88. 

BMrepa atroXf part., Hens. 1, 0 , 

B. M. ; V. L 

llenseTe apecimen from Veccaria (Mbs* Bcrl. 8866) belongs 
to B. aliernatua ; the others, from Porto Alegre ( 6858 -^), to 
B. diporua* 
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Ckotalus, L. 

Crotalus horridus* 

CrotifM horridan^ Linn. S. N. i. p. .‘C2 ; Wied, Abbild.; Dum. & Bibr. 
vii. p. Ii72; lliius. 1. c. p. .‘iiW ; Jan, Icon. Uph, 40, pi. iii. figs. 1 & 2. 


BATUAGHIA. 

E C A U D A T A, 


Engystomatidsd. 


Enoystoma, Fitz. 


Biapjaioma ovale. 

Ratin omlUy Sohu. Hist. Anipli. p. L‘l. 

linm^Umui ooah\ Kitz. N. lii'pt. p. <15; Dum. & Bibr. \iii. p. 741 j 
Ib*urt. Airli. f. Naf. 18<t7, p. 140, BunWng. Oat. Biitr. Kcaud p. 
Oxj^rhyarhm hwohr (Val), (Ju5r. Icon. li. A , Kept. pi. xxvii. fig. 2. 

R. M. ; V. I. 

CystignatliidA. 

A. Toes webbed; pupil horizontal. 

a. Toes entirely webbed; outer motatarsals separated by 

web} habit raiioid. Pseudi't. 

it. Toes webbed at the ba^e; outer metatarsals united; 

habit stout ... CnatoyhrifA, 

B. Toes free. 


1 . Pupil horizontal. 

ff. Digits dilated into regular disks; vomerine teeth .. Hi/hdes. 
h, Vomerine teeth absent ^or situated between tlio 

choanm) j tympanum indistinct or hidden . PaMioola. 

e. Vomerine teeth situated behind the choanae; tympa¬ 
num very distinct. lep^dactylus. 

2 . Pupil vertical. Limnomvdwta. 


Pheubis, Laur. 

Peeudis mantidactyla. 

Ly$ap^ mantidactyla. Cope, Proc, Ac. Philod. 1802, p. 352. 

Pseudis mantidadyh, Boufeng, Cat. p. 187, and Ann. & Mag. Nat. lliat. 
(5) w. 1883. p. 17. 

?Pieitdie paradoxa^ Cope, Proc. Amer. Pliilos, Soc. xxii. (1886) p. 187, 

B. M.; V. 1. 


CBBATOPUBys, Wied. 

a. Upper eyelid with several pointed papillie; a laige bony 

swelling on each side of the crown. higibboea, 

b. Upper eyelid produced into a hom-like appendage; a 

bony dorsal shield ... doreata. 

c. Upper eyelid simple; inner metatarsal tubercle sharps 

edged; no dorsal shield. amerioatM 

30 « 
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Ceralopkryn bijibhoaa. 

Oet*ntophry$ Boiei (non Wi»d), Iltjan L c. p. 121 ♦ 

Cerntttpkn/a hiffibhosa^ Petow, Mon. Berl. Ac. 1372, p. 204 j Boulong. 
Cat. p. 222. 

The nniciue apecimen, preserved in the Berlin Museum, is 
a male, and probably adult. 

Cfiratophri/s dorsata, 

JRana enrnuta (non L.), Tilosius, Mag. naturf Fr Berl. iii. p. 00, 
pi. in. 

Ce}*afophri/a tfo *aata^ Wif^d, Abbild ; Wa'/l. If'oa. Ampb. pi. xtii. j 
Bum. & Bibr. vni p. 431; Bjulang, Cat. p. 225. 

B. M.; V. 1. 

Cerafophrys amencana. 

I^xirephaluB am^ricanus, Bum. Bibr. viii. p 443; d’Orb. Voy. Ailldr. 

M^r. V. p. 10, pi. xiv. fIgM. 1-4; Hens. I c. p. 123. 

Ceratophrys amerioatiaf Bouleng. Cat. p. 220. 

B. M.; V. I. 


IIylodes, Fitz. 

Uyhdes yrteeus, 

ITyla yrfsea, Hallow, Proc. Ac Philad. 1830, p. 485. 
lIploihB yrUem^ Cope, Proc Ac Philad. lo63, p. 48; Steindnehn. 
Verb, iool-bot. Ges. Wii»n, p 245, pi. x\ii. fig. 2; Bouleng. 
Car. p. 206. 

HyhdeBf Rp , Hens. /, c. p. 101. 

HylodtB Henseltif Peters, Mon. Bcrl. Ac. 1870, p. 048. 

Paludtcola, Wagl. 

A. A tubercle on the inner side of the tarsus. 

1. Metatarsal tubercles large, compressed, nearer to 
each other than to the tarsal tubercle. 


а. A large lumbar gland; metatarsal tubercles sharp- 

edgt»d. fuBcomftrulata* 

б. No distinct lumbar gland; metatarsal tubercles blunt a&t^frona^ 

2. Motatarshl triberclca small, oval or subcontcal. 
a. Metatarsal tubercles nearer to each other than to the 

tarsal tubende. ymoHia. 

. The distance between the tarsal and inner metatarsal 
tubercles is less than that between the two metatarsal 
tubercles . BatuaUL 

B. No tarsal tubercle, but a strong tarsal fold. fedeipu. 


Faludicola fu8c<maculaia» 

Liupirtu marmoratuB fnon 1), & B.)> Barm, La Plata, ii. p. 532. 
Bupmnphix fuMoomact4(ttu$. Steind. Verb. scKd.-bot Gas. Wien, 1864, 
p. 272, pl^xlli. fig. a. 

Steind. Novara, Amph. p. 12. 
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LyHn^ fu^omacu!afti$^ Cope, Proc. Ac. Phxlad. WS, p. 312. 
rieurofhma grmiuUmmy E^ada, Viaj. Pacif., Vt^rt. p. 95, pi. i. fig. 6. 
IWudioola fuBcomi culata^ Bcmlong. Cat. p. 233, and Ann. & Mag. Nat, 
Hist. (6) xvi. p. 88; Basltg, Zeitschr. f. Naturw. Iviii. p. 243. 

B, M.; V. I. 


Paladicota aUnfrom. 

Sufi) albifionn^ Spix, Ti'st. Ran. Braa. p. 48, pi. xix. fie. 2; Peters, 
Mon. Ac. 1872, p. 222. 

Pahifiicoh aihi/ronSf W«frl. Sy^t. An ph. p. 200. 

Gomphohaieif marmoratm^ Ruinh. & Lutk. Vidi U'^k. Medd. 1861, p. 175, 
pi. iv. fig. 4 ; Hens. I c. p. 137; Bouleng. Cat. p. 234. 

Eupempkix Natfererif part., Steind. Verb. zuoJ.-bot, Ges. Wien, 1804, 
p. 271. 

Paludicola graaliM, 

OompM>afen notafua (non Tl. & L.), Ilena. /. r. p. 138. 

Pafwlirola gracih^^ liadeng. Ann. Mag. Nat. Hiat. (6) xi. 1883, 
p. 17; Boettg Zeitwhr. f Nuturw. Ivin. p. 244. 

Paludioda ramna^ Cope, Proc. Amer. PhiloM. Hoc. xxii. p. 180, 

B. M.; V. 1. 

Paludicola IPensehu 

(iompliohatea Krhyen (non R. & L ), Hens. 1. r. p. 139. 

Paludmtla Peters, Mon. Boil. Ac. 1872, p. 223; Bouleng. Cat. 

p. 236. 

Paludicola falcipee. 

LivpervB Hens. I, c, p. 230. 

Pafudieolafaldpus, Bonleng. Cat. p. 230. 

B. M.; V. L 


Leptodactylus, Fitz. 

a* Toes without dermal margins; hind limb very long, the 
ti bio*tarsal articulation reaching beyond the tip of the 

sziout . gracUia, 

A. Toes without dennalzuaigins; iibio-tarsalarticulation not 

reaching the eye. my$tacinu$» 

c. Toes with dermal margins ; tibio-tarsal articulation reach¬ 
ing the eye... oceliatus. 


Leptodactylue gracilis. 

CysUgfiatkm graciUe^ Bum. & Bibr. viii, p. 400; d'Orb. Voy. Amdr. 

M4r. V. p. 10, pi. xiii. tigs, 6-7; lions. I o, p. 130. 

LeptwJactglua gracilia, Kspada, Visj. Pacif., Vert. p. 44; Bouleng. Oat, 
p. 241, and Ann. k Mag. Nat. met. {6) xiv. 1884, p. 389. 

B*M.; V. I. 

Leptodactylus mystaciniAS. 

^^gmthus Sehomburgkii (non Trosch.), Oiiuth. Cat. Batr. Bal p. 29. 
(^mgnaihut mystaeimu^ Burm. Keise La Plata, U, p 632. 
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Oy$ttffnathu8 /. c. p. 125. 

Leptodacfi/lu8 Wtirhei*en\ Enpada^ L o, p. fiA, 

Leptodaciyim myi^iaoinmf llouleiij?. Tat. j). 244. 

B. M.; V. I. 

Lpptodactyhis ocaUatus, 

Rana ocellafaf Linn. S. N. i. p.35C. 

Rana par/typm, Spix, Test. Kau. Jliaa. p, 20, pi. ii. 

C)/Mftynnfhti8 pachypuHj Wagl. Icon. Amph. pi. xxi. 
dystignothuH part., Dtini. «Sr Bibr. viii. p. 396. 

dystujnathnn llcnK. /. c. p, 123. 

Lfptodactiflm ocelittfuftf CJirnrd, Proc. Ac. Philad. 1853, p. 420; Bouleng. 
Cat. p. 247. 

Leptodactylus ttertalia, Gir. L c. p. 421. 

CyHtiy7iathtis c^dtyitiosua (non Gii.), Burni. /. r )). 532. 
iepiodadylua pachypua^ Eapada, /. c. p. 48. 

B. M.; V. I. 

Limnomedusa, Cope. 

Lim nomedusa macroglossa, 

Cyshgmfhua macroyloatwaf Duni. & Bibr. viii. p. 405. 

Itxmnomeduaa maorofiloaan^ Cope, Journ. Ac. Philad. vi. 1800, p. 94, and 
Proc. Anicr. Philos, 8<x.*. xi. I80t>, p. 1(>8; Bouleng, ('at. p. 250, 
and Ann. A Mag. Nat. Hist. (5) xvi, p. 88. 

Liioplfura maritwimy Espada, Viaj. Pacif., Vert. p. 82. 

B. M.; V. 1. 


Bufonida. 

Bufo, Laur. 

A. Jaws normal. 

a. Parotoids narrow, elongate, pointed behind; tarao- 

metatarsal articulation not reaching the eye. ur&imum. 

5. Parotoids enormous ...... marinua, 

c. Parotoids moderate, elongate; tarso-xuetatarsal arti¬ 
culation reaching in front of the eye, or beyoiid .... crucifer. 

B. Edge of the upper jaw dilated horizontally ; cranial 

ri^ very strong; parotoids very small, roimd or sub-- 
triangular . Borhignyi, 


Bufo arenarum* 

Bufo arenaruniy Hens. 1. o. p, 148; Bouleng. Oat. p. 314, and Ann, & 
ilag. Nat. Hist. (5) xiv. 1884, p. 380. 

Bufo mendoidnuay Philippi, Arch. f. Nat. 1809, p. 44, 

Bufo marinus, vax. plutensiaj Espada, Viaj, Pacif., Vert. p. 202, 

B. M.; V* I, 


Bufo marinm. 

Rana marinay Linn. S. N. i, p. 356. 

B^fo marinuty Bchneid. Hist. Ampb. p. 210; Bouleng. C3at, p. 815, 
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Bufo agua, Daud. Rain, p. 99, pL xxxvii.; Rpix, Toat. Ran. Bras, 
p.44, pi. XV.} Wicd, Abbild.: l)iiin. & Bibr. viii. p. 703: Hons. /. c. 
p. 141. 

Bufo horridm^ Daud. /. r. p. 97. 

Bufo Aiwiera/iity Daud. Kept. Mii. p. 20,5. 

Bu/o macuhvetdrUy Spix, ). c. p. 4,‘b pi. xiv. %. 1. 

Bufo vSpix, /. <•. p. 44, pi. w i. fijr. 1. 

Bufo lozaruSf Spix, A f. p. 4o, pi. xvii. %. 1. 

PhrymidU ayuoy Cope, Proc. Ac. Philad. I8G3, p. *‘{/)7. 

B. M.; V. I. 


Bufo crucifer* 

Bufo crucifvry Wiod. Reisu Bros. ii. p. 132 j Peters, Mon. Berl. Ae. 
1872, p. 221 ; Binileug’, Cat. p. %3JG. 

Bufo ornatusy S]ux, A c. p. 4«), pi. xvi. fig.; Wiod, Abbild.; Ilona. A r. 
p. 147. 

Bufo dorHuUsy Spix, A <•, p. 40, pi. xvii. lig. 2; Hens. A c. p. 144. 

Bufo scahr, Spix, A c. p. 47, pi. \x. lig. 1, 

Bufo ciuchis, Wicd, Abuild. 

Bufo utvlauoi)/i, Dum. & Bibr. ^iii. p. 710; Hons. A c. p. 148. 

Bufo fjracilisy (limrd, J*ri)C. Ac. Pbilad. lH5d, p. 424. 

PhrynoidiH or out us y (V)p(‘, A c. 

Bufo leniensfatua, Bcottg. Zoitacbr. f. Naturw. hiii. 1885, pp. 240, 037. 

B, M.; V. 1. 

Buf) Dorbu/nj/i, 

Bufo Dorhiyuyiy Duin. & Bibr. viii. p. 097; d’Orb. Voy. Anidr. M4r, 
V. pi. XV. titffl. 5-7; Hens. A c. p. 141; Boulong. dal. p. 322. 
Chilophryne UorhignyXy Kspada, /, c. p. 188, 

B. M. ‘; v.T. 


Hylido. 

а. Pupil horizontal; toes free... 

б. Pupil honzontal; toes webbed . 

c. Pupil vertical; fingers and toes free, inner opposable 


Thon'opa. 

Huh. 

Phyllomedma. 


Thokopa, Oope. 

Thoropa miliaria* 

Bam mliarisy Spix, Tost. Ran. Bras. p. 30, pi. vi. Off. 1. 

Ololyym abhreviafm, Steind. Novaia, Auiph. p. 05, iv. figs. 16-18. 
Hulodet ahbreviatuBy Hons. A c, p. 151, 

(Holyffon miUarisy Peters, Mon. Borl. Ac. 1872, p. 200. 

Thoropa miliarisy Bouleng. Cat. p. 331. 


Htla, Laur. 

A. Outer fingers at least one^third webbed. 

0 . Vomerine teotb forming a H* ^ -shaped figure ,,,. faher. 

A Vomerine teeth in a transverse series.. tnesophaa. 

B. Outer fingers free or webbed at the base. 

1. The distance between the eye and the nostril ex¬ 
ceeds the diameter of the eye. 
a. Throat smooth . 


ruJbfa* 
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. Throat granular; skin tuberculous above; hinder side of 

thighs marbled with dark brown . naaica, 

2. The distance between the eye end the nostril hardly 
equals the diameter of the eye, 

a. Groin and sides of thighs with black spots or bars . pnlche^h* 

h. Hinder side of thighs uniform or with small white spots Guentkeri, 


Hffla faher. 

fff/h fahevy Wied, Iteise n. Bras. ii. p. 240, and Abbild.; Petors. Mon. 

Berl. Ac. 1872, p. 218 ; Boulenff. Cal. n. im. 

Ilyla g^)ymph%cUf var. sive seniUmeata, Spix, Test, Ran. Bras, p. 40» 
pi. xi. hg. 2. 

HypaU^ons fabety Wngl. Syst. Aniph. p. 200. 

Hyla palmuttty mirl., Burn. & Bibr. viii. p. 546. 

Hyla fmbuaUty Burm. Eriautcr. p. 102. 

Hylu maxima (non Laur.), Gimth. Cat. Batr. Sal. p. 90: Hens. /. c, 

p. 160. 

B. M.; V. I. 

? Hyla mfaophcpa, 

Jlyfa ImcophyUata (non Beir.), Burm. Erlauter. p. 104, pi. xxxi. flg. 1. 
lly}a meiophaay Hens. I c. p. 164; Peters, Mon. Berl. Ac. 1872, p. 772: 
Bouleng. Cat. p. 360. 

It i.s not certain whether this species occurs in the province, 
Hensel not having indicated the locality whence his specimen 
was obtained. 

Hyla ruhra. 

Hyla ruh'ay Baud. Rain. p. 26, pi. ix.; Bum. & Bibr. viii. p. 692; 
Bouleng Cat. p. 403. 

Hyla laiei'istr yoy Spix, Spec. Nov. Test. Ran. p. 32, pi. vi. flg. 4, 

Hyh ceerulea, »Spix, /. c. p. 37, pi. x, fig. 1, 

Hyla a^nignatUy Spix, /, c, p. 4r0, pi, xi. tig. 8. 

Hyla eynocephalay Bum. k Bibr. p, 558. 

Hyla amiroBlnBy Peters, Mon. Berl. Ac. 1803, p. 464. 

S^opii cryptauthw, Cope, Proc. Ac. Philad. 1874, p, 128. 

B. M.; V. I. One specimen, from nc4ir Eio Grande. 

Hyla naatca, 

Hyla noiicay Cope, Proo. Ac. Philad. 1862, p. 354; Bouleng. Cat 
p. 876. 

Hyla Vavterii (non Bell), Hens. /. e, p. 167. 

Hyla granukUa, Peters, Mon. Berl. Ac. 1871, p. 661. 

B. M.j V. L 

Hyla pulc/iella. 

Hyla paichfVa, Bum. & Bibr. viii. p. 688; Steind. Verb. sool.«bot. Oes. 
Wien, 1864, p. 241, pi. xi. fig. 2; Bouleng. Oat p. 376, and Ann. k 
Msg. Nat Hist. (6) xH p. 298. ^ 

Hyla Vautmiy Bell, ^ol. * Beagle,’ Kept p. 46, pi. xix, flg. 2; Boukng, 
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JStpla agreiftSy Bell, i. s. p. 46, pi. xtx. fiff. 3. 

Jiyk pramnuy Burm. Erfeutor. p. 100, pi. xxxi. fig. 2. 

2 /a lateralis^ Raddi, Mem. Soc. Ital. xix. p. 76. 

^ ta rubicundula (non Reinh. k Liitk.), Hens. /. c. p. 168. 

ISylu hradefttory liens. /. <?. p. 150. 

B. M.; V. L 

Ilyla Gvrntheri, 

Byla Imcotfenia (non Bunn.), Gunth. Proc. Zool. Soc. 1808, p. 480, 
pi. xl. fig. 4. 

Mylahrnotentor (non ITenM.), Bouleng. Cat. p. 306, and Ann. & Mag. 
A at. Hist. (5j XV. p. lUO. 

B. M.; V. 1. 

Pbyllomedusa, Wagl. 

Phyllomodusa Ikenngii* 

PhyltomeduBa Iherinyii, Bouleng. Ann. & Mag. Nat. Hist. (5) xvi. p. 88. 
B. M.; V. I. 

A P 0 D A. 

Chthoneupeton, Ptra. 

^ Chthonerpeton indistincium. 

Siphonops indislinctiiSy Reinh. k Lutk. Vidensk. Medd. 1801, p. 203: 
Hons. /. e. p. Ib2. 

ChthoneriMon imiUtinctumy Peters, Mon. Berl. Ac. 1879, p. 940 j 
^uleng. Cat. Batr. Caud. p. 104. 


XLII.— Supplement to the Descriptions of Mr* J, Bracebridge 
Wilson^s Australian Sponges. By H. J. CARTER, F.B.S* 
&c. 

[Plate X.] 

[Concluded from p. 370.] * 

Order VI. HOLOEIIAPHIDOTA. 

Reniera msifbrmia^ n, sp. 

Vaaiforra, infundibular; wall lliin, margin round, uneven, 
sloped out on one side, truncated (?by me dredge) at the 
bottom, where the point of attachment is solid. Consistence 
fragile. Colour light fawn^ Surface more or Jess even 
gc-nerally, but smoother and more cribrate externally than 
mternally/ Pores on tlie outside. Vents numerous, chiefly 
scattered over the upper and inner side of the margin. Struc¬ 
ture fragile, presenting in a vertical section the plumose 
arrangement generally seen in thin-walled sponges, where 
the fibres are directed upwards and outwards curvedly from 
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the axis to the surface on each aide, traversed hy the canals 
of the excretory system. Spicules of one form only, viz. 
acerate, fusiform, curved, sharp-pointed, about GO by S-GOOOths 
in., arranged fascioiilarly. Size of specimen about 3 in. high 
and in. across the brim, cup 2^ in. deep, wall in its thickest 
part about i in. 

Zoc» Port Phillip Heads. 

Ois, This specimen is very like Bowerbank’s figures of his 
hodictya {nfundihuliformis (B. S. vol. iii. pi. liv.); but I 
could see no acuale spicules among the accratos of the Austra¬ 
lian species. 

P H li (E O D I c T Y I N A. 

There are several fragments of tlie tubular appendages of 
Bowerbank’s Australian form of Desmacidon Jeffreysn {Ocean- 
dpiUy Norman), viz. J). fistulosa^ Bk. (Proc. Zool. Soc. 
1873, p. 19, pi. iv. figs. 7 and 8), but no entire specimen, 
together with a thick fragment in which several tubes appear 
to be joined together longitudinally, hence might be termed 
provisionally:— 

rhlaiodictyon cohwrens. 

This fragment, which is cylindrical, consists of the free end 
of a portion 2^ in. long by li in. in diameter at the base, 
which is truncated, diminishing slightly towards the free end, 
which is round, flat, and obtuse; the truncated end presents 
a septate structure composed of about twenty tubes, large and 
small, in juxtaposition, and these, much diminished in calibre, 
present themselves in the form of as many circular holes or 
vents at the free end, which is thus rendered cribriform, like 
the top of a pepper-boxhence the structure, instead of 
being a simple single tube as in Desmacidon JUtulosa^ is a 
composite one in which many tubes cohere together like a gun 
with a plurality of barrels. In other respects the structure is 
just like that of the tubular appendages of this species, and 
the spicule (of which there is only one form, viz. acerate, 
curved, cylindrical, and abruptly pointed, about 36 by 
2-6000th8 in.) is also much the same if not iaentical; so that 
it is possible that this may be only another but composite 
form of one of these appendages, hence it has been provi¬ 
sionally” designated coAfprsns.” Until therefore it is 
known whctlier this is the whole of the sponge minus its base, 
or whether it is onl^ part of the tubular appendages of a 
turnip-sliaped body like that of Desmaddon faudoaa^ the que«h 
tion must remain undetermined. 

Loc, Port Western. 
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There is also another fragment of a large cylindrical tube 
similarly truncated ([)robably by the dredge), but of a oerg 
different kind, inasmuch as this consists of a portion of a large 
tube which is divided into several finger-like small ones, in 
which also the spiculatioii is ao different that there can be no 
hesitation in at once making it the type of a new 8 p( 3 cies, if 
not genus, in this family ; hence it will be described and 
illustrated under the following name :— 


Phloeodictyon hirotuliferumy n, sp. (PI. X. figs. 1-5.) 

Fragment consisting of a stiff, hollow, cylindrical tube with 
thin wall, about 2^ in. in diameter and the same in length, 
which afterwards divides into three branches, one of which, 
about 2 in. long, remniiia single, but with a bud upon its. 
middle (PI. X. fig. 1, and c), while the other two become united 
about their middle, and then divide into four, which vary a 
little umler 2J in. from the first divisiem; branches tubular, 
cylindrical, slightly diminishing towards tlic free ends, which 
are jpuud and closed. 'J'ubulation resilient, open, chiefly 
on OTcomit of the structural arrangement, of which here¬ 
after. Colour grej^. Surface smooth, especially over the 
main or lower portion (fig. 1, a) and for more than two thirds 
of the branches, the rest poriferous (fig. 1,,/*). Pores in the 
dcrmal^ structure covering the last third of the branches 
respectively. Vents not seen. Structure of the main portion 
of the tabulation (fig. 1, a) consisting of three coals, of 
which the external is composed of a layer of small cells in 
juxta^sition, about 2-OOOOthB in. in diameter, but being 
mixed with those of Melolmia and Polyzoa, which have 
overgrown this part, 1 am unable to say whetlier they are or 
are not all epitlielial; the middle, a layer of skeletal spicules 
a^anged parallel and close to each other, transversely to the 
direction of the tube ; and an internal layer consisting of soft 
fleshy sarco-fibre, so voluminous and loose that a portion 
(fig. 1, d) hangs outside the basal end of the tube. As the 
main portion of the tubulation approaches the last third of the 
branches the sarco-fibrous or internal structure, which is of 
considerable thickn^s, gradually assumes a reticulated or 
dathrous character, in which the holes, which are more or less 
circular, infundibuliform, and fencstral in appearance, open 
externally in the way that will be presently mentioned. 
Daring this transition the spicules of the apiculiferous layer 
gradually lose their transverse arrangement and become 
bundled into a skeletal structure, which is fibro-reticulated 
longitudinally, that is the meshes are elongated in this direc- 
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tion; while the external layer of the smooth part becomes 
poriferous and supported by an additional but slighter skeletal 
framework, more or less composed of single spicules inter- 
ciossing each other, which support in their interstices the 
pore-structure; thus the smooth portion of the tubulation 
(fig. 1, a, i), which is imperforate for about two thirds of its 
course, becomes poriferous in the last third of the branches 
(fig. 1,,/*). Following now the structure of the latter, that is 
the wall of the poriferous portion, wc find that it consists 
from without inwards of first a layer of small epithelial cells, 
rendered cribriform by a great number of pores (fig. byhhhb) 
and supported on a framework of slender intercrossing spicules 
(fig. 5, cc); second, a skeletal layer, wliieh consists of the 
longitudinally fibro-reticulate spicular layer, now transformed 
•info a quadrangular fibro-reticulate one (fig. 5, a a an); and 
lastly the sarco-fibrous layer (fig. 4, a), which has assumed 
the structure above mentioned, in which the clathrous holes, 
which are infundibular (fig. 4, J 6 ft), open by circular, con¬ 
tracted, sphinctral apertures under the pores (fig. 4, cccc), so 
that, by placing the object betw^ecn the eye and the Viglik the 
pore-structure of the surface may be seen through the imun- 
dibular spaces (fig. 4, dddd)^ showing that wnatever passes 
through the pores must fall directly, without the interposition 
of any canals, into the tubular cavity of the branen, thus 
affording an undoubted instance of the “ mode of circulation 
in the ISpongida” to which 1 have alluded in the ^Annals* 
of 1885, viz. that the whole of the water and its contents 
which enteis through the pores passes directly into the interior 
of the sponge before the nutritive particles of it are deflected 
towards their destination in the suongozoa of the ampulla- 
ccous sacs or elsewhere (‘Annals,’ vol. xv. p. 119), for 
there are no excretory or any other canals here to re¬ 
ceive it. ijpicules of two kinds, viz. skeletal and 6esh- 
spicules:—1, skeletal spicules of two sizes, the largest, 
elliptically inflated at one end, followed by a straight fusiform 
shaft, ending in a smaller inflation of the same kind at the 
other end, about 65 by l-1800th in., and the lesser one a little 
tliinner. cylindrical, and undulating, but similarly although 
less intiaied at the extremities (fig. 2, a, ft) : 2, flesh-spicuTc, 
a biiotulate, consisting of a thick straight shaft, slightly 
swollen in the middle, terminated at each end by an untbrelia- 
Bliai)ed head (fig. 2, c, and flg. 3, n, ft) consisting of eight or 
nioie compressed ribs, each of which i^iates from the centre 
ot the summit backwards and outwards to a free point, while 
the inner or concave surface of the arched rib is united to th^ 
shaft by a thin falciform septum; total length of the birota« 
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late t2“6000tlis in., head 2-6000ths in. longitudinally and 
3-6000thB in. transversely, ahaft 2-6000th8 in. thick in the 
centre. Skeletal spicules alone forming the middle layer of 
the large or lower main portion of the tubiilation and that of 
the branches throughout, as above described; flesh-spicules 
chiefly in the dermal layer, rather scanty. 1 see one simple 
bihamate, about S-OOOOths in. long, in tlie mounted prepara^ 
tion^ but cannot say for certain that it belongs to the spicu- 
laiion. Size of specimen 3 in. in length. 

Loc. Port Western. Depth not mentioned. 

Oba. Hiis, ns tlic above uescription will show', is a remark¬ 
able sponge botli in respect of general form and spiculation, 
irrespective of the peculiar mode of circulation. The struc¬ 
ture of the wall of the poriferous portions is analogous to 
that of the tubular apponaage of a Phloeodictyon, viz. Desma^^ 
cidon JUtuloBa &c. Wlicthcr the specimen has been simply 
cut off from its base of attachment or from the body of a 
large S])OTy|e I am unable to say; but the difference in struc¬ 
ture of basal or larger portion and the quantity of fleshy 
fibrou^arcode hanging out of it (fig. 1, a) would seem to 
indiii^^ that this was an extension of the body-substance of 
the sponge, whatever the form of the rest might be. 

nalichondria acahida^ Cart. 

HuHchmdria icahida, < Annals,* 1886, \ol. xv. p. 112. 

In the collection from Poit Western” there are three 
more specimens of this remarkable sponge, which I mention 
moi’e particularly to show how a number of specimens of the 
game species may be necessary to describe tlio whole of the 
adult forms that it may assume. 

Thus the first specimen described {L c.) was “ globular, 
compressed, and sessile,** whereas the largest of the specimens 
from Port Western ” is branched and stipitalc, 3i in. high 
by 8x2 in. horizontally; the branches tnick and flabelli- 
foitDi ending in subdigUato margins respectively ; the largest 
iMwnoh about 3 in. broad by ^ in. thick. The next in size, 
whicli has grown over the end of a large calcareous (?) 8erpula~ 
tube, is pyriform in shape, and presents a nodose surface 
wfaose^ nodes or humps are in high ralief all over; while the 
third is so small and sba^ess that it is not worth description. 

All those forms may m easily derived from one another; 
and this kind of transition is so common in the different speciea 
of the Spongida, that it might be almost premised with cer* 
tainty that at one time or another .they may be found under 
any one of them. Hence the futility of describing the addt 
form Off any species from a single sp^imen. 
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Ilalichondria pustuloaa^ Carter (dry). 

Ilalkftondrin pmtulom^ * AunalV 1882, vol. ix. p. 285, pi. xi. fig, 1, a-p. 

Specimen small, massive, convex above, about i in. high 
by 1^ in. in diameter. Colour light ^rey. Surface closely 
ovcrscattered with discoid and piistuliform eminences com¬ 
posed of linear spicules extending from the circumference to 
the centre, which can tlius, by being raised or depressed, be 
opened or closed as occasion may require; each presenting 
a poriferous area charged with the flesh-spicules of the species, 
or a simple oscular hole for a vent, as tlie case may be ; in all 
respects the same as the Falkland-Island specimen (op, et loc. 
ctV.j, but with the large acuate spicule smooth instead of 
spined, and the ^^tibiclla*’ or struighter spicule for the most 
part obtuse or only slightly inflated at the ends. I did not see 
any bihamates, but then these were very scanty in the 
Falklaud-lsland specimen. 


Ilalichondria compreaaa (incertae sodis). 

Massive, erect, compressed; thick, with wide flat border; 
longitudinally convex, contracted towards the base or point 
of attachment. OousUtence aubcompact. Colour sponge- 
yellow. Surface even, covered with a cribriform dermal 
structure composed of small spinifewus spicules, circum¬ 
scribing the pores and vents respectively, the former chiefly 
confined to the sides and the latter entirely to the 
border. Structure subcompact, consisting of sarcode densely 
charged throughout with sniniferous spicules in the midst 
of fibre chiefly composed of smooth ones, the whole plonti** 
fully traversed by the canals of the excretory systems. 
Spicules of two kinds, both acuates, but the larger smooth 
and the smaller remarkably spinous:—1, smooth spicule, 
acuate, long, curved, fusiform, subcapitate, abruptly pointed, 
60 by l-600()th in.; 2, spiniferous, acuate, curved, remarkably 
prickly from the size, number, and unequal length of the 
spines, which cover the whole of the shaft, 26 by S-flOOOths 
in., including the spines, which, base to base on both sides, 
are together equal to the transverse diameter of the shaft. 
No. 1 IS confined to the fibre and no. 2 chiefly to the sarcode, 
especially on the surface, but is sometimes mixed with no. 1 
in the fibre, and sometimes appears to be arranged in a linear 
form by itself; very abundant thoroughout No flesh-spicules, 
that is anchorates or bihamates, while the spiniferous spicule, 
although chiefly confined to the sarcode, seems to be too large 
to be considered a flesh-spicule. Size of largest specimen 
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(for there arc three of different aizes^ but all of the same 
shape) 4 in. high, 5 in. long, and 1 in. thick, which is the 
breadth of the flat border or summit. 

Loc. Port Western. 

Obs. This spccicH is chiefly characterized bjr the intensely 
prickly aspect of the apiniferous aeuale, while the smooth 
acuate, which is confined to the fibre, very much resembles 
one of the forms assumed by the tibicUa ” in the Ilali* 
chondrifp. But at present, as I cannot find an undoubted 
skeletal acuatc and there are no flesh-spicules, 1 can only 
place it among the lIalichondri(B provisionally. 


Halichondria stelliderma (incertiB sedis). 

Specimen snbglobular, bicornute, growing round the small 
stem of a Gorgoma^ imbedding at the same lime much foreign 
material togetlicr with the spicules of the Uorgonia. Con¬ 
sistence soft, resilient. Colour grey. Surface uniformly 
scattered over with small cones rising out of a general, fibro- 
reticulate, dermal structure, which, together with the opacity 
of the conical eminences, gives the stellate appearance of 
which the latter form the centres of the stars respectively; cones 
about l-24th in. in diameter at the base, about the same height, 
and about twice this distance apart, smmounted by a single 
short filament of the internal fibru-skeletal structure. Pore- 
areas occupying the interstices of the dermal fibro-reticulation. 
"iJents mostly large, sparsely scattered ov(t the surface, one 
at the end of each hom-like process of the body, each provided 
with a strong sjihinctral sarcodic diaphragm. Internal struc¬ 
ture loose, consisting from without inwards of a thin skin 
followed vy large subdermal cavities opening into ^‘fold- 
bearing” r excretory canals, which traverse plentifully the 
body-substance and end in the vents mentioned, the sar- 
codo being supported on a reticulated spiculo-fibrous structure 
whose circumlcrential filaments terminate in the summits 
of the cones, also as above mentioned. Spicules (which, 
from their smallness and delicacy, cannot bo distinctly seen 
until a minute fragment of the sponge has been mounted 
in balsam and placed under the microscope) of two kinds, viz. 
skeletal and flesh-spicules, Skeletal spicule very slender, 
smooth, almost cylindrical, slightly inflated at each end, 40 
by ^GOOOthin.; flesh-spicule a very minute equianchorate, 
whose shaft is so curved that it looks almost equal to half a 
circle, and of whose three flukes the two lateral ones are 
spread out almost at right angles to the head : about 
S^-flOOOths in. long, but sq fine that it con hardly be seen 
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ssvtisfactorily witli a micioscopic power of less than 803 
diameters; while the skeletal spicule is chiefly confined to the 
spiculo-fibre, the flesh-spicule is very abundant everywhere, 
and at first so much presents the app'*aranco of a minute 
bihnmate, from the minuteness of the flukes and their lateral 
expansion, that without microscopical examination it miv|;ht 
easily pass for one. Size of specimen 2J in. high by 2x IJ 
in honzontidlv. 

Loc, Port Western. 

This anomalous species, characterized by the stolli- 
dermatous structure and its spiculation, especially the form of 
the equianchorate, I shall also provisionally place among the 
Halichondrm^ to which it appears to me to bj most nearly 
allied. In the mounted specimen I see a^feny/ebihamate of the 
common form about 7J-G000ths in. Iona:, that is much larger 
than the nnchorate, and the skeletal spicule looks very much 
like the tibiella ** of a Halichondria ; but here, again, I could 
find no skeletal acuate, and the bihamate might not belong 
to the spiculation. 

There is a certain amount of resemblance between this 
species and that which will presently be described under the 
name of Pf^eudohaUchondrin clamlohata ; but there is no 
sand-fibre, although mueh foreign material is dm})er8ed through 
the savcode, while the dermal structure is closely analogous, 
each species being covered with conical eminences, through 
which a filament of the skeletal structure protrudes, although 
this of course is difiPerent in compsition, being spiculiferoMi 
in one and areniferous in the other. 

Uutwderma verrucosum^ n. sp. 

Specimen flat or slightly convex, growing over agglomerated 
sand, presenting a great number of wart-like appendages on 
the surface. (Jolour grey when fresh. Surface even, smooth| 
intoirupted only by the wart-like appendages, which consist 
of small, hollow, ficoid bodies scattered irregularly over it, 
each consisting of a constricted neck, which is in continuation 
with the histiodcrmal surface, and an inflated portion or head, 
which is composed of hollow, thin, reticulated, clathrous struc¬ 
ture, the whole averaging about 3-12ths in. long by l-12th in. 
in its greatest transverse diameter. Pores in the interstices 
of the reticulated structure of the head. Vents opening below, 
not well seen. Structure consisting of a flat basal or body-mass 
of sarcode and spicules covered with a compact, thick, textile, 
dermal layer, from which the wart-Uke appendages are pro¬ 
longed ; appendages opening into the subdermal cavities and 
through them again into large canals entering into the body- 
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substance. When dry the body-substance, which is massive 
and brown in colour, contrasts stron/a;ly with the dermal layer, 
which, becoming corrugated and more or less detached by 
contraction in the line of the subderraal cavities, permits the 
openings of the wart-like appendages to ht seen from the 
inner side, >\herc they open into these cavities. Spicules of 
two kinds, viz. Hkoletai and flesh-spicules:—1, skeletal, 
smooth, cylindrical, straight, slightly inflated at one end and 
more or less obtuse or round at the other, about 100 by 
l-6000th in.; 2, flesh spicules of two forms, vi/w. bihamate 
and cquiancliorate, the former C-shapod. elongate, about 
9-6000ths in. long, and the latter slightly “ angulate in the 
shaft, alnmt S-GOOOths in. long, both belonging to the common 
forms. No, 1 is the skeletal spicule generally and no. 2 the 
flesh-spicule, which is most abundant in the clatliroua struc¬ 
ture of the wart-like appendages. Size of specimens, of 
which there are three, now in their dry ana corrugated 
state, about an inch high by 1 ^ in. in horizontal diameter, 
each bearing upwards of forty wart-liko appendages. 

Loo. Port Western. 

Oba. At fii’st sight this species looks very like a Polymastia^ 
especially P. robustoy Bk. (Mon. Brit Spong. vol. iii. pi. x. 
fie. 5), although not so like P. hicolor^ Cart., of those parts 
(^Annals,’ 1880, vol. xvii. p. 119), in which the nipple-like 
process, instead of bciug clathroun in structure (like basket- 
work), is uniformly covered with acloete villous surface, which 
Ibises from the usual addition in Polymastia of a layer of 
minute pin-like spicules intermingling with the sharp outer 
ends of the largo skeletal ones of the interior. In Polymastia^ 
too, there arc no flesh-spicules, ? excretory system as in Po/y- 
maatias 

Our species, viz. Uistiodatma verrucosum^ is more nearly 
allied to H. appandiculatmiy Cart., which was found among 
the Deep-sea Sponges ” dredged up from the Atlantic Ocean 
on board n.M.S. ^ Porcupine,’ of which I have given an 
Uluatratod description (‘Annals^’ 1874, vol. xiv. p. 220, 
pi, xiv. figs. 23-^26), and to Ilahchondna phlyctenodea. also a 
nistiodemal sponge (i&. 1876, vol. xviii. p. 814, pi. xv. fig. 35). 

Miatiodmua polymaa^idea^ u, sp. 

Very similar in all respects to verrueoaum, but with 
the wart-liko appendages ” a little larger, more pointed, 
lanceolate, and the smoulation different generally. Ap^ 
pendages pointed, leaf-liko in outline, i s. when compressed, 
about i in# long and 2^8th8 in. in their greatest trans- 
Jinn* db jifay, N. PRaU Ber. 5. Vol. xviii. 31 
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verse diameter. Body-substance yellowish ^ey in colour. 
Spicules of two kinds, viz. skeletal and flean-spicules 
skeletab inflated at each end, or with one end more or less 
sharp-pointed, varying greatly in size, the thickest in the 
mounted preparation being about 90 by 2i-6000tli8 in., and 
the thinner ones about 180 by IJ-SOOOth in., but hardly any 
two alike in this respect: 2, fleah-spicule, a simple navi- 
cular-shaped anchorate of tiie common form, about 8-6000ths 
in. long. No. 1 is the skeletal spicule generally, and no. 2 
the flcsh-spicule, which is most abundant in the clathrous 
structure of the appendages. Size of specimen now dry and 
corrugated about ^ in. high by 2 in. in horizontal diameter; 
bearing upwards of twelve appendages. 

Loc. Port Western. 

Obs, The same observations arndy to this species as to the 
foregoing one, i7. verruoosum. Without microscopical exami¬ 
nation of their elementary parts it would bo very easy to 
mistake both species for specimens of Polymastia. 

Pseudohalichondria clavilobata^ n. Bp« (PL X. figs. 6^.) 

Specimen large, massive, composed of several claviform 
lobes of different sizes, large and small, united together into 
a common mass, which becomes contracted towarcb the base 
into a Bubstipitate form, expanding again below, to produce 
the root-like attachment (PL X. fig. 6). Consistence sub* 
compact, yielding. Colour yellowisn white. Surface even, 
presenting a stout, soft, fibro-retioulation (fig. 9, a a), indil- 
tinctly covered with small epithelial cells and pore-areae 
(fig. 9ybb), in the midst of which are a great number 
of circular, monticular elevations, terminated resjpeotively W 
a single sand-cored filament (fig. 6, bbbb, and fig* 9, 
Pores in the interstices of the fibro-reticulation (fig. 9, bb)p 
Vents small, in the prominent parts of the lobes (fig. 6, e e o e). 
Structure internally subcompact, coveted with a eord^ 
layer l-24th in. thick, composed of soft, compact, fibrilioui 
structure, through which the pores, which are about 4*180i^s 
in. in diameter, have to pass Wore they reach the subdermult 
cavities; skeletal support consisting of thick sand-fibre, 
which, extending in more or less longitudinal lines from 
base upwards, Wnches out towards the circumference of 
lobes, where it ends in the monticular elevations men-^ 
tioned (fig. 9, d), which, from the transparency of the 
quartz-sand coring the filaments by whipk these are sur*» 
mounted, presents the appearance of a {muctum like a 
small vent; mixed with strongly develop sptculiforous 
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fibre in the sarcodc bearing apicules proper tothe species; the 
whole traversed plentifully by the canals of the excretory 
aystema, which end in the vents rnontionecL Spicules of two 
kinds, viz. skeletal and flesh-spicules:—1, skeletal, straight 
K)r flexuous, fine, smooth, almost cylindrical, slightly con¬ 
stricted at one end, so as to present the appearance of an 
incipient inflation, abruptly pointed or obtuse at the other, 
about 65 by ^-COOOtli in. (fi^, 7, a ); 2, flesh-spicule, very 
peculiar in foim, consisting of a thick, cylindrical, C-shaped 
shaft, about S-GOOOtlis in. long, spined over the convexity 
towards each end (fig, 7, and fig. 8, a, d) ; spines obtuse, 
erect, six or more in number, continued backwards from each 
end tor about one tliiixl of the length of the shaft, leaving the 
central third smooth (fig. 8, a ); ends, when viewed directly, 
presenting a triangular form simulating tlioae of an uquian- 
choratc (fig. 8, d) . Sand-fibre, which greatly predominates in 
quantity over the spiculation, and thus aflbrds the chief skeletal 
support, composed of comparatively large grains of (juartz and 
otuer foreign microscopic bodies forming a thick fibre about 
l-90th in. m diameter, that is, about as broad as the skeletal 
spicule is long (fig. 9, rf). No. 1 scattered through the body 
generally or surrounded by a minimum of keraaine in fibrous 
bundles; no. 2 also scattered through the sarcodo generally, 
most abundant on the surface. Size of specimen about 6 in» 
high by 4 4 in. horizontally. 

Loc. Port Western. 

ObB, Were there nothing but the peculiarly-shaped flosh- 
spicule, which, viewed in front, looks like an equiancliorate, 
and laterally tike a bihamate, to distinguish the sp^ios, this 
would be sufficient; but with the presence of the thick sand- 
fibre the combination is unmistakable, especially with the 
monticular elevations pierced by the circumferential ends of 
the sand-fibres and the unusual toickness of the skin or cortical 
layer which the pores have to traverse, so that instead of 
being holes in a thin film, they consist of so many short 
oeuals in a thick one. 

hi general structure and colour like a Halkhondfria^ while 
the sand^fibre is like that of a Psammonematous sj^nge; 
hence I have named it provwbnally PBevbdohaliokomria 
not foigetting that it possesses a spiculation which 
in form hitherto has nut been found in any species of i9a2t- 
oiimdm, or, indeed, in any other kind of spnge. 

PieudoBtpmtk Bnigmaltioa oHm JEoperia paroBitioa. 

In 1886 {‘Annals,’ vol xv. p. 108, pi. iv. fig. I, a,i|) I 
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gave a description of this sponge under the idea that it was 
a parasitic growth of an Eaperia over the sand-fibre of a de^ 
Psamraoneinatous sponge; but having received another speci¬ 
men of the same kind from Mr. Wilson, which shows that 
this could not have been the case, for skeletal spicules of tM 
Eiperia are mixed with the quartz-grains of the Psammone- 
matous fibre, I saw that the name which I had given to it was 
not only altogether inappropriate, but misleading, in short 
that it was an Eaperm which had built up the iohoh structure: 
hence I propose to change the name of ^^Esperia paroBitioa 
to ^^PaeudoeBpena enigmatica^^^ following the course which I 
liavc laid down for tlio location of such compound sponges, 
explained in the ^Annals’ of 1883 (vol. xv. pp. 819-321). 
Thus it might be placed in the order IIoiX)ttHAriUDOTA at 
the end of the group to which it more particularly belongs, 
viz. the Esperina.^’ It is a very remarkable combination, 
but not more so than the covering of a Psammonematous 
structure with Lufiarid fibre, as described above under Ae 
name of Pscudoceratina (ypica (p. 287), or that in the species 
just mentioned, viz. Paeodokalichondna elavilobaia^ which 
is accompanied by a Holorhaphitlotic sniculo-fibre. 

Suberitee ypintBpttuliJ Cart. 

Stiheritei spiniepindifera, * AudsIs/ 1879, voL iii. p. 845, pi, JtKVtti. 

figs, " 

Specimon consisting of a thick crust about | in. high and 
4 in. square. Colour yellowish. Surface pitted, pita auv* 
rounded by ridges, altogether forming a subreticulatea mtterii* 
Pores not seen. Vents here and there in the pits. Sniottlea 
of two kinds, viz. skeletal and flcsh-spicules s—*!, axeletid 
spicule, Bubpin-like; 2, flesh-spicule, consisting of a spinifa* 
rouis shaft, spirally twisted for about one turn and a half. 

Loo, Port Western. 

Ohs. This is a varietal form of that from Port Bliaabeth 
(Cape Colony), the type specimen of which, descril^ and 
illustrated in 1879 {1. c.), is in the British Museum, Ixiaring 
my running nos. 13 A and 15 A, registered 71. 5.12, }, 

Suberites {JBymsnumdon) carnosus^ Bk. 

oamom, Bk,, Mon. B. 8. voL iii, pi xxalr. 

Bpecimon fig-shaped. with globular head and contracted 
narrow stem. Head 1 in. in diameter* Qtowing the 
valve of a Peckn. 

Loo. Port Western. 
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Trachya globosa, var. rugoaa, n. var. 

Thia is a spherical variety with a dark grey cortex, pitted 
unifortuly all over the surface, the juts consisting of subcircular 
depressions with raised borders iii juxtaposition. Btipitnte, 
with a large, round, single vent on the summit. Sjiicntatiou 
the same as that of the original species described in the 
‘Annals’ of 1886 (vol, xvii. j). 121), viss. consisting of 
enormously long acerates accompanied by small bihaniatcs. 

Loc. Port Westem. 

Obs. In this variety the bihamates, on account of their 
smallness, do not come out distinctly until a bit has bt'en 
dried and mounted in balsatii, when they make their apjiear* 
ance abundantly, together with the groups of dark pigment- 
cells which colour the cortex, thus resemuling the Tethyina 
{T, cranium &c.); but there arc no trihd spicules anywhere. 


Trachya horrida, n. sp. 

Massive, irregularly elliptical, elongate or bolster-shaped, 
growing round a similarly-shaped nucleus of agglomerated 
sandy rocks; pi-esenting a glistening villous surface, jiroduced 
by the projecting ends of the spieulation. Colour grey. Sur¬ 
face umformly even and villous. Pores not seen. Vents few 
and not conspicuous. Internal structure very compact, con- 
sisting of sarcode densely charged with the spiculeB of the 
species. Spicules of one form only, viz. acerate, but of two 
sizes, the largest, long, smooth, fusiform, curved, and 
gradually narrowed to a sharp point at each end, about 750 
by 12-6000the in., and tlie other, the smallest, of the same 
form but variable in measurement. No. 1 chiefly constitutes 
the body-mass, whore the spicules are arranged parallel to 
each other, and, radiating from the base to the circumference, 
become mingled there witli a layer of no. 2, thus causing 
the specimen (in a vertical section) to present a corticu 
layer about l-18th in. thick. Size ot specimen about 
-6 in. h^ from the base of attachment, which was at one 
end, ana 84x2 in. in horizontal diameter, varying in thick¬ 
ness wttih the inegtdoritiei of the piece of rock over which it 
has grown, being in some ports 2 m. thick. 

Loc, Port Westem. 

Ols, Denoted “ horrida ** on aceount of the disagreeable 
manner in which the large spicnles are tom away by adhering 
to the fbgers when the specimen is handled. 
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SocolonidA. 

Cliona oelata. Grant. 

Infesting the shell throughoat of a large smooth bivalve, 
about 2| in. long and 2| in. high. 

Ftoa JoJinatonii, Schmidt. 

Vioa Johtutonii, AthinUsch. Spongiuof. 1B70, p. 5, Taf. vi. tig. IB. 

This carmine-coloured boring sponge, which, for the most 
part, is concealed under the calcareous crust of a Melohesia^ 
presents itself externally under the form of little beads filling 
circular holes of the same size among the conccptacles of the 
Mddbma, whcrcj under a 2-inch lens, it may be easily recog¬ 
nized by its bright carmine colour. The holes, which Me 
about l-48th in. in diameter, arc occupied by the pore-areas 
and vents respectively, as in all other sponges of the kind, 
the latter being, as usual, provided with a sphinctral sarcodic 
diaphragm. Spicules of two kinds, viz. skeletal and flesh- 
spicules :—-l, skeletal spicule, pin-like; 2, flesh-spicule, a 
spinispirula of four bends, about 10-6000ths in. long. 

Loc, Port Western. 

Oba. This chiefly differs from Vioa Johnatonii in the spioa- 
lation being smaller than that of the Adriatic species, but not 
sufficiently to constitute in any respect even a variety. 

Stelletta oohroeea, n. sp. 

Specimen irregularly cylindrical, bolster-shaped. Colour 
bright ochre-yellow throughout Surface even. Pores ia 
juxtaposition over the surface generally. Vents few a^ 
scattered here and tliere. Stmoture compact, without mMked 
cortex, but poBsessing a superficial la^er of luge epithelial 
cells mixed with small acerates and minute Iwculsr a pif-ni^ 
Epithelial colls S-flOOOths in. in thmr longest diameter, and 
the ** granules ” (cellulte) which contain the yellow oolooring-, 
matter about l'^-6000th in., the latter plentifully exttav^' 
sated into the tissue generally, which gnrea the species its 
yellow colour. Spicules acerate, trifurcate, and baeiUiform:-^ 
1, acerates of two sizes, both alike in form, one, the luger, 
about 240 by 6-6000ths in., constitutes the nsoid body- 
spicule, and the other, or smaller, the fiesh-spicnle of the. 
snrlace, va^ing under' 36 by l-6000th in.: 2, trifiircate. oon- 
sisting of three straight arms, radiating at eqnol angles iiom 
each other, each of which is fiircated, rant ia divided into tvo 
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others, which arc sharp-pointed, and all radiating from a 
common centre; diameter of the whole 63-6000th3 in.: 3, 
flesh^spicule, bacillar, smooth, cylindrical, curved, often in¬ 
flated in the centre, varying in length under 5-6000ths in* 
No, 1 in its large form belongs to tlie body-substance, and 
in its smaller one to the surface. No. 2 is congregated round 
the circumference immediately under the thin dermal layer; 
and no. 8 in the surface itself. Size of specimen about in. 
high by 5^ x 3^ in. horizontally. 

Loo, Port Western. 

Obs. The yelbw colour at first sight seems to characterize 
this species; but the most peculiar feature is the presence ot 
the trifurcates round the circumference, evidently representing 
the head of the ^^zone-spicule” without the shaft; hence 
there is no aonc-spiaile of this kind as in the usual forma 
of Stelhtta, I saw neither “ forks ” nor anchors,” wliile the 
intense yellow colour of the excretory canals, where cut across, 
showed how the pigmental cells may be continued throughout 
the structure. 


Stelletiinopsis lutea^ n. sp. 

An irregular mass growing over and enclosing fragments of 
agglomerated sand and shells. Colour golden yellow through¬ 
out. Surface smooth, composed of fibro-reliculated tissue, 
whose interstices are plentifully pierced with pores, covering 
subjacent structure, wnose irregularities cause it to present a 
number of small * elevations of different sizes. Pores in the 
interstices mentioned. Vents numerous, large, scattered over 
the surface generally, chiefly on the larger elevations. Internal 
structure fibrous, charged with the spicules of the species, 
largely traversea by the canals of the excretory systems. 
Spmules of two kinds, viz. skeletal and flesh-spicides:—1, 
skeletal^ a large, fusiform. curvecL sharp-pointed aceratc s 2, 
fieeh'-spicule, a minute stellate. No. 1 chiefly constitutes the 
My^mass as the skeletal spicule, among which die flesh- 
spicule, no. 2, is plentifully distributed, but so minute that it 
is not ysxs easily seen except a fragment be mounted in 
balsam. Size of i^cimen abrat 6 in. high by 4 x 4 in. hoiJ 
zontaliy. 

Itoo. Port Western^ 


SteikfMn^geis purpurea^ n. sp. 

An irregttlarly-shaped hemispherical mass, truncated by 
hnting been cut off from its place of attachment (probaUy by 
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the dre(l(?e). Oonsiatonco compact. Colour red-purj^e. 
Surface smooth, but very uneven. Forcs punctate, general. 
Vents few, large and scattered. Structure compact, covered 
■with a cortex about l-18th in. thick ; body-substance of the 
usual kind in these sponges, vix. snbcompacl, largely traversed 
by the canals of the excretory system. Spicules of two kinds, 
VIZ. skeletal and flesh-spicules;—1, skeletal, accrate of 
two sizes, viz. very small and very laigc, the former confined 
, to the cortex and the latter to the body-substance; 2, flesh- 
^icule, a minute stellate alsiut l^-titKlOth in. in diameter. 
Pigmental cellulso containing the puijile colouring-matter 
confined io the epithelial cells of the surface and the excretory 
canals or extravasated into the tissue generally. Size of 
specimen about in. high by in. horizontally. 

Loo. Port 'Western. 

Oba, This only appears to diflfer from the preceding species 
in presenting a red-purple colour instead of a bright golikn 
yellow. 


Tethya atipitata (dry). 

Fig-shaped, slipitate, rugosely corrugated over the head, 
smooth over the stem, ■which is cylindrical and rathw twisted, 
expanding into the head above and into a roowike mass 
below, which is charged with coarse sand. Clonsistence firm. 
Colour reddish purple above, becoming loss so towards the 
stem, which is colourless. Surface rugosely corrugated over 
the ucad in lines running upwards from the smooth stem, 
covered with an epithelial layer of small granuliferoUs cdtts in 
which the granules on the exposed part (that is on the head) 
become more intensely coloured as tue summit is approached. 
Pores not scon. Vents in plurality, the chief and largest 
single, on the summit. Structure internally pale yellow in 
colour, consisting of the usual bundles of long apictiles ladus* 
ting from the centre, held together by sarcoM and tzaversed 
by cavemons excretory canals which open at the vents men¬ 
tioned. Spicules of two kinds, viz. skeletal and flesh-spicnles. 
1. Skeletal, as usnal, very long ind slender, of two forms—one 
pointed at each end and the other provided with a trIfid tmv 
mination consisting of three inore or less abort, stout, and ex¬ 
panded arms; both forms variable in length according to th^ 
position. 2. Flesh-spicules also of two forms, viz. one minute, 
the uBuai C- and S-shaped bUiamate, about ■4-60001:^ in. loim, 
and the other much Ivger. whose form varies from a slight 
curve to a parabola, tyundrical, microspine^ and obtuse at 
the ends, which mw move or less smarated aceordii^ to ^ 
amount of curvature, i. s. 9 to 13-6(KKftik8 in. apart, wfth a 
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general tliicknes9 varying under J-GOOOth in. Skeletal 
spicules confined to the head and stem respectively, in which 
tne trifid ones of the stem are much larger and stouter than 
the aceratos of the head. I could find no anchors or forks in 
the spiculation of ihe head or shun either projecting or inter¬ 
nally, and tlie trifid ends of the long spicules were only to be 
seen at the extremity of the root, uiuongst the grains of sand 
and shreds of sarcodo whicdi firmly held the wlioh* togf'ilier, 
Flcsh-spiculca of both forms mixed together in the In’ad, but 
not in the stem, where the small one is absent. Size of 
specimen about 3 in. high, 1J in. of which is stem; head 1 in. 
in its largest transverse diameter. 

Loc, Tort Phillip Heads. 

Obs, This sponge, whose root in comiiosition at the extre¬ 
mity shows tliat it had grown in a sandy bottom, very much 
resembles T, diictyhidea (* Annals,’ 180!), voL iii, p, 15, and 
ih, 1872, vol, ix. p. 82), chiefly diftering from it in the plurality 
of vents, the consolidation of the stem, and the presence of the 
large flesh-spieulc, together with the corrugateu surface of the 
head, which, not becoming smootli after much soaking, does 
not appear to have been occasioned by the desiccation to 
which tljc specimen had been exposed. The long consoli¬ 
dated stem causes this specdcs to tafce a position in this respect 
between the sessile forms, ex.gr. T, cranium^ and the stipitate 
ones, viz. T,po1yum^ Sdt., whose stem is composed of a flimsy 
bunch of more or less separated root-spicules. 2\ euplooamu^. 
Sdt., had a ** consolidated ” stem ana T, polyura was coverea 
with bumps (Buckeln). extending into conical processes below 
(sec ^ AtlantiscL’ and ‘Kiiste v. Algier. Spongien,’ 1870 and 
1868, Taf. vi. fig. 8, and Taf. v. fig. 10, respectively). 

List of Mr, J, Sracebrtdye Wilson'^ s Sponges from the Neigh’- 
hourhoodof ^^Port rhtlHp i/cewfe” and ^^Port 
on the Souith Coast of Australia^ which have Seen described 
and notified respectively in vols. xv., xvi., xvii., and xviii. 
of the ^ Annals^ for 1885-86. 

From « Port Phillip Heads/’ 

Otdarl. Oaoxosa. 

BaUi«roa auatitdisQais, vol xv. ChozidHlla nucula, Sdt,, p. 200. 
p. 107. # 

Order IX. Oxbatika. 

Lufflttiadljiitatai vol xv« p. 201. Peeudoceratina diuiasituiu p. 204. 
Bsrwii^lla auBts^easis, p. 202. — craieriformis, p. 206. 

liBVbi, p. 204. 
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Order lit PsAiiMONiEMiiTA. 


Holopsamma crassa, voL xv. p. 211» 

-IflBTM, p. 212, 

— lammaofavoaa, p. 212, 

-p. 2l8. 

-tui’bo, p. 213* 

Sarcooomea nodoffa^ p, 214. 
Uysidea fragilie, Johmion, p. 215, 

-Kirkii, p. 216. 

-hiroiniformiia, p. 217. 

-chaliniformia, p. 217, 

BpongeHa etellidermata, p. 210. 
CAii«ricH8|k?ngiftcaliciforimfl, p. 221. 
StelospnnfruB lovis, Hyatt^ p. 303. 
nabollifonuia, p. 806. 

-tuberculatuB (proTiaional), 

p. 30a 


Geeloi^a vasiformis, p. 806. 
Dactjlia chaliniformis, p. 800. 

-impar, p. iK)0. 

-p ilmata, p. 810. 

Hircinia Aolida, p, 310. 

-intertexta, p. 312. 

-flabellopalraata, p, 818. 

-communis, p 814. 

— piilchra, p. 314. 

Sponges infesuJdmth Sponfrif>phaga 
communis, Cart (1878), p. 
316. V /, r 

EiiNpongia anfroctuoaa, p. 316. 
CoBcinodormn lonuginosum, p, 818, 
Paraspongia laxa, p. 818. 
Pseudohircinida (family), p, 819. 


Orderly, KHAPHmoNifiMATA. 


Cbalina polycbotoma, Biper^ toI. 
xvi. p, 284, 

— -, var. trichotoma, toI. 

XV. p. 116. 

-, vol. xvi. p. 284. 

-j var. compressa, jp. 284. 

-^ var. ociilata, p. 284. 

-var, robusia, p. 286. 

-var. anguliita, p. 286. 


Ohalina polyobotoma, var. monili- 
forrais, p. 285. 

Patuloscula prooumbens, Cart, 
1882, p. 280 , 

- -, var, flabellifonuis, 

p. 286. 

Oavochalina bUamellata, Zorn., 
p. 287. 

Textilifurma foliata, p. 288. 


Order V. £d)(nKONKMATA. 


Ecbinoclatbria fa\uB, vol. xvi. 

p. 202 . 

-^ y or. arenifera, p. 860. 

Echini jnema flabelliformia, p. 862. 
-caaspitosa, p. 862. 

— pectiniformis, p. 368. 

-mcrustans, p. 863, 

DictyocylIndruB pinnatiddus, p.tl 68 . 

— cacticutis, p. 364. 

-piniformis, p. 364, 

Plumohalicbonoria mammillata; 


p. 855. 

Ecbinoclatbria tenuis, p. 855. 

-nodosa, p* 860. 

-subbispida, p. 856. 

-gracilis, p. 866 . 

Traobycladus Imvispirulifer, Cart, 
(1879), p. 867. 

Tligginsia condloides,jBri^^ifi,p.d57. 

-, var. nataleusis, p. 208. 

-, Var. xnassalis, p. 867. 

lunata (provisional), p. 858. 
Axinella cbalmoides, p. kil. 


-, var. glutmosa, p^ 850 

(OB A. eladafiiigeUeilata,p. 877, 
voL xviii.). 


AxineUa setaoea, p. 850. 

-atropurpurea, p. 360, 

-stellSderma, p. 360, 

—-^ var. aoerata, p. 800. 

-villosa, p. 861. 

-Oab^ata, p. kjl, 

—- pilifera, p, 862. 

—— meloniformii, p, 862. 

-solida, p. 862. 

Pbakeliia mpeUata, p. 868 . 


~ btaasioata, p. 868. 

AoantlsftlU eacttfonaii, toL xv, 
p, 114. 

- , vol. xvL p. 804. 

-— hiidniopaie, p. 884. 

—— (wwmfo*# •ina m kco) parvi- 
eonolata, p. 86S. 

—— rugoUneala. p. S66. 
OiocAhr^ penicuiaa £h,, p. 869. 
— p7866w 

LeuoopiOoea maMlii, Cbrf. 


Leuoqpluoea ntaawlia, Cbrt 

(1888), p,m 

WilanaeSa aiut(«Uaiuj% p. 889. 
PlumobaUeiKmdila aNninM, 
p.8e7. 



m 


SpongeB from South Australia. 


Order VI. lioi;A>«HAi>BXDOTA. 


Amorpliina anonjina, vol xvii. 
p. 49. 

— nigrocutis, p. W). 
caucellosa, p. M). 

TbiJvaias ma»sa]i8, p. dO. 

Fibulia camoBa (provbional)^. 5 J. 
llaliehoudria Lirotulata^ tiiygtn, 

p. /»2. 

— Bcabida, vol, xv, p. 112. 

-iHodictjrolis, vol, xvii, p, 62. 

Tddama digitata, p. o2. 

-- var. verruooAE) p. 63. 

Forcepia colonensia, CarU 1674> 

\oL XV. p. 110. 

— -, vol. xviL p. 63. 

— cra»aanchorata,vol. xv. p. 111. 
Spiraatrella cuiiciatrix, Sd^,t vol. 

xvii. p. 113. 

-, vflr. robuata, p. 314. 


SuberitcH Wilaoni^ vol. xv. p. 113. 
-var. ttlbidua, vol. xvii. 

p. no. 

— globosa, p. no. 


Bubentes flabellatiis, p. 117. 
biceps^ p. 117. 

-inflii^ifl, p. 118. 

-parasitica, p. 119. 

Polymaatia bicolor, p. 119. 

-, var, glomerata, p, 119. 

-, var. crassa, p. 1^. 

-massalia, p. 121. 

Trachya globoaa, p. 121. 

Donatia (Tetbea) Cliftoni, Bk,, 

p. 122. 

Chondropaia amnifera, p. 122. 
Btolletta bjcillifera, Cart. (1863), 
p. 123. 

--, var. robuata, p. 123, 

-aeruginosa, p. 123. 

-niamilliformis, p. 124. 

-goodidcs, p. 126, 

Stellottin^ais simplex, Cart. (1879), 

-tuberculata, p. 120. 

-corincea, p. 126. 

Tetbya cranium, var. auatraliensia, 
p. 127. 


Order VIJ. IIkxactinkllida. 
None. 


Order VIII. Oaloabba. 


Clatbrina cavata, vol. xvii. p. 50 
-osculum, p. 603. 

— tripodifera, p. 606. 

— —var. pavida, p. 607. 
—^ laminodatfarata, p. 600. 
-primordialia, p. 6x0. 

— vcntricosa, p. 612. 
latitubulata, p. 615. 

SycandraB^unsayi, Lend.^ vol. xvi 

p.86. •• 

Orantia subbiapida, p. 36. 

—• compressa, p: 87, 

-var. Atuiata, p. 37. 

Bycotbamtius aloyoncellum, ifddi 

p, 88. 

TekboneUa labyrlntbtoa. Ca 
(1878). p. 88, 

Bypogiaotia lafiraqueiuii p. 
~Eir®tt4a>p.4i: 
aaooa, p. 42, 

—^ extuaamculata, p. 48. 

iutuaerticulatai p. 46. 

—> medioartioulata, p. 40. 

-polype!i«toi&i% p. 47. 

patiuoiietttifo^ p. 49. 
Hoiwpla m^eeirn, p. 60. 


Heteropia compressa, p. 61. 

-plurioscuDfora, p. 62. 

- orecta, p. 63, 

—- spissa, p. 64. 

Leuconia iistulosa, Sk., var. aus* 
tralienais, p. 127, 

— hispida^ p. 128. 

-eclimata, p. 120. 

-erinaceus. p. 1.30. 

-nivea, BL, var. australiensia, 

p. 1»L 

-— Jobnatonii, Cbrf,, var. austra- 
lieneia, p. 133. 

p. 141. 

—— lobata, p, 143. 

-oompacta, p. 144. 

Apbroeeraa aaconoidea, p« 184. 

^oonoid^, p. 186. 

I^lapia australis, Grw^ p. 188. 

(P-S. apeoimeii), 

Xioucoltta Ooridiana, var, 

auatralieoaifl. p. 145. 
Teicbouella prolifera, Oati. 1878, 
p. 14a 
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SrjPPLEMKNT. 

From ^^Port Western.” 


Order L Oaunoha. 

Ilaliwca aiistralienHift, ( mi, (18d5j, IfoliMarra australionaia, var. amiia« 

vol xviii, p. <m, p. 277. 

-ai*cidiaruin, p. 27«3. • riiondrilla iiucwla, HtU.y p. 277. 

-reticulata, p. 271. -secutida, Lmd , p. 277. 

-tesaellaU, p. 275. -papjllata, Lend , p. 278. 


Order IT. Oeuattna. 

JDendrilk ro»ea, Lend , var. dipritata, Aplysjna najvua, (W, (1876),p. 285. 

Cart, (18H5), \ ol xviii. p. 281. -^ crunr, p. 28(1 

Aplyajna c£eBpito«ia, p. 282. Paeudoccratina typica, p. 287. 

-mawsa, p. 284. 

Order III. Psammo.nkmata. 

SfeeloRponpfiw, vol. x\ni. p. 8(i9. llircinia (Spott^lia) rectilinea, 

-nibrocruata, p. 671. Jlyatt^ p. 676. 

llircinia ilagelliiurmia, p. 672. Euspong^aiufundibuliformis, p.874. 


Order IV. IIhai'Hii>onbmata. 

Ohalina oculata, \ar, repena, vol. Acervocbaltna clavitbrmw, p. 876. 
xviii. p. 875, 

Order V. Kchinonemata. 


riumohalichondria plumosa, \ar. Axinclla coodnea (inoert» aedie)^ 
purpurea, vol. xviii. p. 870. p. 878. 

Axinella clialmoidoa, vor. cribrosa, PbakoUia vcntilabrum, var. anHtra- 
p. 877. lieiiaiA, p, 370. 

-cladoflafrcUata, p. 877,« Axi- -papyraoea, p. 879. 

uellacbaHiioidof»,var. glutinosa, —- villowa, p. 8/0. 

p. 860; vol. xvi. 

Order VX. Hoi4OKHaphi1)0ta. 


Keoiera vaAiformiB, vol. x>lii. 
p. 445. 

PblceodictyoB cobaerona (proid- 
Bional), p. 446. 

-birotuliferuru, p. 447. 

Ilaliobondria scabida; Cari» (1685)9 
p. 440. 

— pustuloea, Curt, (1882), p. 460. 
-con^easa (incertaj sodis), 

^Uiderma (incertio aedia), 
p. 461. 

nifltioderma verrucoBuxn|i P. 462. 

-polymaateides, p. 468. 

PaeudobaUchondria davilobata, 
p.454. 


pBoudueapeiia e^igxnatica, p. 465. 
Suberitoa aplniaiSruUfenL Cart, 
(1870), pTm 

- (Xlymeniaddon) eamoaiui, 

Bk,, p. 466. 

Tracbya ^globoaa, var. nigoa*; 
p. 467; 

. borrida, p. 467. 

Cliona oelata* (3nmt. p. 468* 

Vk^ Joboatonii, p. 46d 
SteUetta ocbxao^^p. 458. 
Stellettinopaia Ititea* p. 4594 
— purpi^i p. 450. 

Tethjii atapitata, p. 400. 


Order VH. HsxAOTtmuwpa. 
. None. 


Order VIQ, Caicabsa. 

'^6 apocimena of tbia order wbleb came 5foin ^ Fort Weatem ^ are 
included in tbe Hat of tboae from ^ Fort Fhillfp Headii’^ ai abate git4n. 
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CoNotuaiON. 

Tims have I described all the principal Bpccimens of the 
^ongida which have been sent to me by Mr. J. Bracebridge 
Wilson, M.A., F.Tj.S., of the Cliurch-uf-England Grammar 
Scliool, Geelong, Col. Victoria, South Australia. It might 
have been done better and more elaborately had time and 
youth been on my side, but could hardly have been done more 
correctly; fheretore, so far as it goes, it places before the 
reader those facts which, if he be a spongologist, will not only 
serve to introduce hiraT to the sponge-fauna of the locality of 
which it treats, but induce him to pursue the subject still 
further. If I have succeeded in doing this I shall be 
satisfied, for my sole object, like that of the generosity of Mr. 
Wilson, has been to aclvance our knowledge of this branch 
of natural history to the best of my abuity. When wc 
consider that, for this purpose, these sponges were at his own 
cost dredged by Mr. Wilson, numbered, and at the same time 
placed by him in a galvaniased-iron vessel containing spirit, 
and the vessel with its contents hermetically scaled and 
forwarded to my address with a cataloguo of the colour of 
the specimens respectively in accordance with their numbers 
and with their depths—while we (Mr. Wilson and myself) 
are totally unacquainted with each other personally, and I 
fear now (at my age) will never bo otherwise—it must be 
admitted that, in a scientific point of view, there never was a 
more praiseworthy or disinterested act. 

It must not lie expected that the forms presented by the 
specimens are the only ones tliat may be assumed by the 
various species, for among the Spongida these are almost 
endless; out the elementaxy structure is persistent^ and it is 
towards this for recognition that the studeut sliould direct his 
attention, since in this he will not be disappointed. A single 
fragment may afford this information, white to say what forms 
a sponge may assume in its adult state may require years of 
observation and an unlimited number of specimens. 

1 began the description of these sponges with, among other 
things, the fact that tlie inhalant or pore-areas might open 
directly into excretmr canals^ and thus the nutritive partioles 
which passed them wini the water have to be deflected 
afterwards to the ampultaoecms sacs or elsewhere where they 
were required Annals,^ 1886, voL xv. p. 117 &c. ph iv. 
figt 5 &c0; and in Phmo^otyon hirot^firum^ which I have 
described and iUustmtadsaipj^ (p.447, J^.X. flgH.4and5),1his 

mode of circulation y has been established by there being no 
canals at all present, in short nothing between the pore^^areas 
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together with their Bubdermal oarities and the general cavity 
of that part of the sponge which is provided with this inhalant 
structure. 

Again, with reference to the sponges which afford fypical 
illustrations of the structure of two of ray orders in one, 
nothing can be more decisive than that of Pneudoceratinu 
twicaip. 287), Patudohalichondria claoilobata (p. 454), and 
Reudoesperia enigmatica (p. 455) respectively ; since wherever 
they may be relegated hereafter, the fact of such opposite 
structures existing together as parts of the same sponge is 
established. 

The type specimens of those species which I have described 
have, in accordance with Mr, Wilson’s request, been deposited 
in the British Mu««euni. It may be added that they were 
dredged in the mouth of January, and are mostly charged with 
ova. 

EXPLANATION OF PLATE X. 

Fiff. 1. PhltBoditiyon birottdifirum, nat. lUKe. a, main trank; 6, branches; 
Of bud; d, portion of internal la^’er banging out of the main 
trunk; smooth porUou; f, ponfiirous portion, represented by 
the punota. 

Fig, 2. The same. Skeletal spicules and fleshnspicule relatively magni¬ 
fied to the scale of 1-I2tb to 1-lBOOtb Inch, o, large skeletal 
spicule} 6, smaller oue; c, flesh-spicule, 

Fly. 8. The same. Flesb-spicule more magnified, a, lateral view ; h, 
end view. Scale 1-1 ith to I-OOOOth inch. 

Fig, 4. The same. Surfheo of internal layer of poriferous portion of 
branches, magnified to the scale of l-4Btn to l*180(Hh ineb. 
Diagrammatic, showing:—o, internal, clathroua, saroo-fibrons 
layer \bbhhf infhndibular depressions of the same \eoeOf exter¬ 
nal apertures of infundibular depressions; dddd^ pore-s^otttse 
of the surface as seen through the infundibular depressions when 
the object is placed between the eye and the %ht. 

Fig, 6. The same. Buxfisce of external layer of poximtona portion of 
branch, magnified to the scale of i-48th to l-18U0th inch, 
IHagrainiiianc, showing 0 000 . middle layer or large ^letal 
stniciuie; hhhh^^ external layer,including epithelium and pnn^ 
structure; e 0 , spicular framework ol thia layer ^ pores $ s e#, 
drcles r^resenting external apertures of ^ fnfundibullr diepres- 
r sions ** of inner layer, which can only bo seen when the eqect 
is placed between the eye and the light. 

Fliy. 6. P$oidohatichondria dutilohodUf half nat. aise. 000 , lohes^ hhhh^ 
monticular elevatloDe on the surface \ e e o, vents. . 

Fly. 7. The same. Spicuktion telativeiy ma^tfied to the scale of L24ui 
to 1-6000th inch. 0 , skeletal spicule; b, ficsh-i^icnis, ktml 
and front views. 

Fly. 8. The same. Flesh-spicule more magnified. 0 , lateral view; d, 
front view. 

Fly* 0. The same. External surface raletiveiy magnified in the scale of 
l-96th to ]-1800th inch, a 0 , sanm^bfvHretM structure <tf 
" surface generally; bb, pcre^aieas oeeup;^fr|fibe inteiiticeaof the 
same, in which the pores are represented by little eiraet; 
c, monticular elevatioii of surfbee; d, prosi^on of the e«ad*ifiMe, 
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XLIIL — R^ly to Prof. E. Ray LanketUr’s “ R^'oinder" 

, By Prof. C. Claus. 

The “ Bejoinder ” with which Prof. Ray Lankcster thinks 
he can get over my contradiction of the accusations brought 
IT' him against me (Ann. & Mag. Nat. Hist. September 1886, 
p. 179) unfortunately renders it necessary for me to furnish a 
reply, as that author, instead of the revocation called for by 
me, has answered with fresh charges. Being unable to 
refute the proofs which I brought forward as citations, he 
do«» not hesitate to resort to the contemptible expedient of 
insinuations, by a reference to some past discussions between 
myself and other authors, in order that, being to some extent 
screened by suspicions deduced from them, he may commence 
his retreat behind the shield of ** certain discussions ” *—a 
retreat in which, by misrepresentation and falsification of the 
state of the case, and by new charges, the revocation is evaded. 
Or is it not a misrepresentation and falsification of the points at 
issue, counting upon want of knowledge in the reader, that 
Ray Lankester (sub 1) recognizes, in the circumstance that in 
my ‘ Grundzttge ’ of 18801 have enunciated the genetic relation 
ofLimulus to the Arachnoidea, only my acquaintance with the 
“ general views of Huxl^ ” and others, although, as ho must 
know very well, I had already, in my ‘ Untersuchungen 
abet das Crustaceensystem ’ (1870), in agreement with 
Strauss-Durckheim and Huxley, thoroughly and indepen- 
dently^ discussed the genetic relations of the Gigantostraca, 
inclttdmg Limutuef to the air-breathing Arachnoidea, and 



made and, publuhed nseaNhas upon the Daphnidss and Polrphemidt^ 
although 1WM awaie that he waa also engaged upon the same subjects. 



edh fid. XM) and Claus, Anlass and Entstehuog meiner 


in Sitsungsb. der k.-k. zool.-bot. 


uugan a»f dsns 
Cisdlsoh.in Wien,l_ 

With Mg^ to dMsMs, Edsaari rm fieaeden stated, four years a^ 
^ pakBoation of my oh Seim, that I had not mentioned his name 
in It, altlmagh he had t^ me In eonvenafion in a oofiee-house in lUeste 
tiiM be w abo w tami n e d Smrn, and regarded it aa a Rofi&r. The 
artUdes rela^ to ^ia are as follows van JQeneden, •• fie I'existenoe 
dm iMwenp yasmSiie & sang rouge dans qnelquea Omstiwifos.'^ in Zool. 
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expressed the opinion (n. 112) that the latter had been dere^ 
loped out of the former? If I previously ascribed the com* 
plete Ignoring of this work in Lankester’s article on Ldmului 
to his want of acquaintance with it, I must now, alter my 
reference to it in my reply (July 1886, p* 56), recognize in 
the fact of its being again ignored a determination to suppress 
it, which can have no other ])urpo8C than to make it appem: 
plausible to the reader that the above-mentioned passage in 
my text-book demonstrates only an acquaintance with 
Huxley’s views, but not agreement with them* And in proof 
of ray being of the oiiposite opinion it is added by a truly 
sophistical trick :—The fact remains that he classified the 
Gigantostraca under the Crustacea, and in his description * 
of that group said nothing of their affinities with the Arach- 
nida*” Here, no doubt intentionally, nothing is said to remind 
the reader that 1 adopted the idea of Crustacea in the broader 
sense as equivalent to gill-breathing Arthropoda, and within 
the group placed the Gigantostraca in contrast with the 
Crustacea sem* sir. witli Nauplius-developmcnt, the Eucrus- 
tacca. Even now I would malntmn this grouping as not in ^ 
the least contradictory to the opinions recently expressed; for" 
while the Gigantostiacu and Lmulua belong genetically to 
the same series as the Scorpions and Spiders, they have not 
therefore ceased to be branemforous Atthropoaa or Branchiata 
any more than their Arachnoid nature is proved by this 
relationship. In liay Lankester’s opinion, indeed, himulm is 
an Arachnid, but not in mine; and upon this, as X liave 
already shown, rests one of the numerous differences which 
separate my views and Bay Lankester’s* If the English 
author will not or cannot understand this. 1 have nothing 
further to add, and can only appeal to tae sound common 
sense of those who are capable of judging* 

Upon all other points 1 may be very brief^ as they are 
quite of secondary importance in comparison with the main 
question which bos just boon discussed. In order io lessen 
the value of my criticism all sorts of blondars are ascribed to 
Hie-—in the first place, in connexion with Packard’s criticism, 
which requires no refutation, the erroneous notion that Bay 
Lankester had wished to demonstrate twelve segments in the 
abdommal shield of Ltmulus^ and further the opinion that ^ 
had supposed the fomation of a new mouth in the Arthropoda 
in comparison with the Ohmtopoda* Upon all this I shall 

s It can hardly be necessary So explain that a sinde statement of this 
relatiooslup in the general aectioa is soffident, esnemily in s oendensed 
conipeadiutn, and that a seeond re^irence to it m the desoilptitti 
must have seemed superflueds* « 
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waste no mow words; but the charge which is cast upon me 
by the iu^nious author of the hypothesis of the change of 

S osition of the buccal aperture in tne Arthropoda/’ of having 
esimedly ignored his memoir On the Primitive Cell-layers 
&C.” of the year 1873, in order to cite as my own (in my 
memoir on the Daphnidaa, 1876) his discovery that the 
Arthropod-autenna3 are appendages of the trunk, is one to 
which I cannot avoid offering the full tribute of ray adraira^ 
tion, and I am only in doubt whether I should wonder more 
at the acuteness of its logic or at the delicacy of its sentiment. 
Does Ray Lankestcr seriously believe that by this hypothesis 
of his, VIZ. the displacement of the mouth * in the Artliropoda 
from the false aiuuogy of Amphio/ruSy he can establish in the 
mind of the judicious reader even the shadow of a claim to the 
interpretation and demonstration of the second antenna of the 
Ci^tacea as a trunk-appendage ? Does the adaptational 
shifting of the oral aperture,” by which the two anterior pairs 


* I kero cite the whole paf»age relating to the hypothesis of the dis¬ 
placement of the mouth, in order that I may in no respaot lessen Ray 
liinkester^s services in tiie eyes of the reader of my reply (see Ann. & 
Nat Hist. ser. 4, vol. xi. p, 885) j—The progtomium in Triplo- 
blastioa is liable to bo eupprossod altogethor in the course of individual 
development, the mouth becoming terminal or other modidcntiotis arising; 
but wnere it does appear it constantly carrier the chief organ of sight, 
whilst the auditory sac is prostomial in TurbollariauB, but metastomial 
in Tunioates, Vertobratos, and MoUusca. 

The production of individuals of on increased complexity of organissf 
tion among Trinloblostica, by the linear aggregation of zooids, produced 
by budding in the posterior or metastomial axis of growth (tertiary aggre¬ 
gates of Herbert Spencer) among Annulosa, and probably (though not 
according to Spencer) among Vertebrata, and even some Mollusca—tho 
process occurring at a vary early period and its results being obmtred. or 
even mUrtiy trsolved, by later unt^ating* development* in the two 
latter caseih-does not a^t the prostomium, which always has an axis 
of mterkr growth. When a soola-segment of a linear terti^ aggregate 
develops a prustomium or axis of anterior growth^ the chain necessarily 
breaks at that point (Mkroetomumf Tama, Nnidid®, Syllidac). The 

X entation of the^rostomial axis in Arthropoda and some Annelids, 
h has an appearance of being a xooid-segmentation comparable to 
that oi the metastomial axis, on account of the identity in the character 
of ^e appendages with those of the metastomial aids, has yet to be ex- 
plttbed. It may be suggested that it is due to a distinct breaJdng up of 
tbii aids like ^e pdetwior one into zooid-segments or soonites: there 
is much egainst this suppoeitien (see tVans. laun. Soc. IdOO, * On OUeSs- 
Mdoeonna *). Much more likely, it seems, is the explanaticm 
that the oral aperture 4iHbi porition, and that the ophthalmic segment 
aUme in Arthropoda reptesenm the piostomium, the nntennary and anten* ' 
uttlar segments being ahoriginally metastomial and onk pmtomial by 
later adt^tkndl (f tM oral ajierture.*^ And then follows, for 

the complete conhrmatm of this ^'adaptational shifting/’ the paesage as 
to the mouth of already cited in my previous article (July 

jtSiBO, p. Qii)* 

Ann. df May. N. HteU Sen 6. Vol xviii, 
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of tmDk->appendage« become the first aitd second {ni» of 
antennte, really seem to him to be precisely the same thing 
as the upwB):a movement of the first tronk^appendages, con¬ 
verted into the second pair of antennee, such as is rendered 
probable by the origin of the nerves upon the suboesophageal 
ganglion and their change of position in the higher Crus¬ 
tacea ? And it is upon such a fantastic argument as this ^at 
l^y lisnkester ventures to bring against mo the calumnious 
chMge :—** Prof. Claus farther has given expression to the 
remarkable conception that he is justified in ignoring the work 
of other zoologists, and treating their results as his own, pro¬ 
vided that he docs so not more than three years after they 
have published those results: ’* and in connexion therewith lie 
feels himself justified in adopting a magisterial tone, and 
finally in posing as a moralizing judge,—Ray Lankester, who 
himself in so many controversies nas had to submit to be set 
right, and has just furnished so fine an example of his pro¬ 
ficiency in the noble art of sophistical falsification I 

It only remains for me, with reference to my previous 
article (July 1886, p. 55), to point out that l^y Lankester 
has not given the revocation called for in its concluding 
passage, and therefore has himself pronounced judgment—* 
judgment which is strengthened and confirmed by the method 
adopted in his “ Rqoindkr.” 


XLIV. —Preliminary Report on the Monaronida collected by 
ff.M.8. * Challenger. ' By Stuart O. Ridlut, M,A., 
F.L.S., of the British Museum, and Abthub Dsnpt, 
Associate of the Owens College, Mancheatet. 

[Concluded bom p. 851.} 

Fast II. 

Family 8. BssaaeUoiiito (eoMinued), 

SuyunUy ii. EortonarM. 

Fitos nonaaUy echinated by lattaailly prcjectiag •^ealest 

G«niu Mtscuxa (Sebuidt). 
Skeleton-spiculesMl) taian, ntmh, ttnally 
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(2) d«Anal, cylindrical. Flesh-spicules tridentste equiancbo- 
rates and sometimes bihamates. Skeleton usually reticulate 

Myxilla digiUUa^ n. sp. 

Digitate. Greyish yellow. Soft and spongy. Oscula small, 
scattered. Fibre very indefinite. Spicules:—(1) entirely 
Bfwed aouates, size *4 by *014 millim.; (2) bicapitate cyliu- 
dricals, with well-marked heads, size *24 by *006 milhm.; 
(8) tridentate equianchorates, with strongly carved shafi^ 
length ‘044 millim. 

Locality^ Station 142, south of Cape of Good Hope, 
150 fath. 

Myxilla paucUpinatOf n. sp. 

Massive, amorphous. Fale yellow. Hather soft, fragile. 
Spicules :t—(1) acuates, large, stout, usually curved, rather 
blunt, sometimes slightly spined, size *7 by *03 millim.; (2) 
smooth bicapitate cylindricals, with small oval heads, size '4 
by *008 millim.; (3) tridentate equianchorates, witn stout, 
strongly-curved shafts, length *05 millim. | (4) slender bi¬ 
hamates, simple and contort, up to *056 millim. long. 

Looality, Station 192, south of New Guinea, 129 fath. 


Myxilla mollis, n. sp. ^ 

Massive, morphous. Creamy yellow. Yeiy soft and 
spongy. Spicules:—(1) smooth acuates or spinulates, sharp- 
poinm, size *42 by ‘01 millim.: (2) smooth oicapitate cylin- 
^cals, with distinct- oval heaos, size *22 by *006 millim.; 

tri^tate equianchorates, shaft slightly curved, often late¬ 
nt expanded at each end, length ‘04 millim.; (4) simple 
sma contort bihamates, length up to *063 millim. 

LoeaUty. Off south-west coast of Patagonia. 


Myxdla sponyioea, n. sp. 

Massive, iacntsting, extremely soft and spongy. Skeleton 
oonftised. 0pioaleB(1) mnooth, stout acuates. gradually 
sharp-pointed, size *7 1^^ miUtm.: (2) bicapitate cylin- 
drious, with well-develop^ oyal hes^ usually microspined 
at end, size *4 by *01 millim.; (3) tridentate equianchorates, 
willi irimlt laterally ex{Mmded towards each mid, leogth *05 

• As dasatihed by Bowsubsak for g aW rt n id rfa, The fibre la tUs 
Msms is notssifiaatsd bylst8ssfiy<frojsetbw ifioutw, sxeept Wbue so 
mstsfi; ihegwwistitesitbwiastMDSitfoasrststs. 

82 * 
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millim.; (4) bihamates, usually much contort, size '06d by 
•0045 roilliro. 

Locality. Station 320, off the Bio de la Plata, 600 fath. 

MyrnUa haatata^ n. sp. 

Lamellar, about ^ inch thick. Soft and spongy. Skeleton 
confused. Spicules:—(1) stout, gradually skarp>pointed, 
smooth acuates, size '77 by '04 millim.; (2) smooth haatately- 
poini^ed cylindricals, size *35 by *01 millim.: (3) tridentote 
cquinuchorate^ with stout and strongly curved shaft, length 
up to *04 millim. (more commonly *025) j (4) bihamates, 
often much contort, size "07 by ’004 Qiillim. 

Locality. Station 320, off the Bio de la Plata, 600 fath. 

Myoeilla cribrigera^ n. sp. 

Digitate. Dark yellowish grey. Soft and spongy. Mi¬ 
nutely hispid. Oscula small, scattered. Pores in definite 
rounded areas, diameter of areas 1‘0 millim., of pores *1 
millim. Skeleton confused. Spicules :—(l) stont^ stnooth 
acuates, size *65 by *025 millim.; (2) bicapitate cylindricals, 
with oval heads, sometimes minutely spined at the end, size 
*3 by *008 millim.; (3) large tridentate equianchorates, with 
slightly curved shaft, laterally expanded towards each end, 
length ‘08 millim. 

Locality. Station'"806 A, off south-west coast of Patagonia, 
345 fath. 


Myxilla faaca, n. sp. 

Massive, amorphous. Bather dark brown. Texture 
firm and elastic. Sometimes minutely hispid. Spicules 
(1) entirely spined acuates, sharp-pointed, luxe *62 by '0S4 
millim.*; (2) bicapitate cylindricals, head faintly developed, 
smooth, size *42 by *01 millim.; (3) tridentate equiancholates, 
with strongly curved shaft, teeth rather widely divergent^ 
length '047 millim.; (4) very slmrder bihamates, nBoa]ly 
much contort, length *05 millim. 

Locality. Station ISO, Southern Ocean, ISQftiih. 

Myaeilla tnortana, n. ^ 

Massive. Pale yellowish ^y. Fairly compact, but iolt. 
Main skeleton an Ul-define<r reticulatioa of stnaed acuates, 

* NodistiaGdjecbiiuitii»i{jca]maesa,bvtscnnsdniwsnti»lys|liw4 
aouatm, much maUer than uoie dssodhea, wmt. 
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spu'sely ochinated by Bpined acnates. Spicules:—(1) en> 
tirely epined acuates, alightly curved, gradually sharp-pointed, 
size *42 by *016 millim.; (2) os (1), but much smaller, and 
usually straight, size *16 by *012 millim. (ochinating); 
(8) smooth bicapitatc cylindncals, with small oral heads, 
size *8 by *0094 millim.; (4) tridentate equianchorates, with 
only slightly curved shaft, length up to *04 inillitn.; (5) 
bihamates^ length up to *057 millim. 

Loealittee, Off Marion Island, 50-75 falh.; off south-west 
coast of Patagonia (var. maaaa). 

Myjcilla pompressa, n. sp. 

Massive (?), flattened.* Yellowish grey. Soft and spongy. 
Pores in groups. Main skeleton reticulate, with triangmar 
meshes one spicule wide. Mpiculcs;—(1) entirely spined, 
sharp-pointed acuates, size *28 by *0155 millim.; (2) as (1), 
but smaller, size *12 by *008 millim., echinating the fibre; 
(3) smooth cylindrioals, somewhat hastately pointed, or with 
small oval heads, pointed at the ends, size *22 by *0003 
millim.; (4) tridentate equianchorates, shaft very strongly 
curved, length *044 millim.; (5) bihamates, length *02 millim. 
(very rarely up to *063 millim.). 

Loeality, Station 320, off the Bio de la Plata, GOO fatli. 

Myxilla nobilie, n. Bp> 

Massive or lobate, may be inemsting. Qreyish yellow. 
Soft, spongy, rather mvernous. Pores in groups. Spi¬ 
cules >^1) acuates, entirely smooth or very slightly spined 
at base, slightly curved, gradually sharp-pointed, size *62 by 
‘08 mulim.; (2) much smaller, entirely spined, straight 
•coates or spinulates, size *18 by ‘018 millim. (echinating); 
(3) bioapitate cylindncals, heads slightly expanded, very 
worl, abruptly truncated, often slightly spined at the ena, 
sioe *83 by *0063 millim.; (4) tridentate equianchorates, shaft 
Stout, strongly curved, length up to *044 millim.; (5) bi- 
hamates (?). 

itocalitiee. Station 148 a, Southern Ocean, 240-650 fam. 
(var. ?) j Station 320, off the Bio de la Plata, 600 fath. (type); 
^tion 811, off soutn-west coast of Patagonia, 245 fath. (var. 
mt^onictt ); Station 807, south-west coast of Patagonia, 140 
ImIu (var. bmlltfera). 


ifywiUaJhndota, n. sp. 

A single broad, flattened frond, inch thick. Tough, 
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fibronB, elastic. Convioae, esp^'ally on the conrex side, 
which also bears the oscnla, which are small and nnmcroDS. 
Pores on concave surface. Fibre stout, .^xtWlct-like, the 
spicules with their bases in the centre and their apices pro* 
jecting obliquely forwards. Spicules:—(1) entirely hat 
slightly spined senates, gradually sharp-pointed, size *6 by 
‘03 millim.; (2) smaller senates as (y, but more strcmgly 
spined, size *28 by *018 millim.; (3) bicapitate cyhndricala, 
with ova] heads (sometimes not distinguishable), spined at 
en^, size ‘26 by *01 millim.; (4) tridentste equianoborates, 
shaft curved ana slightly swollen in the centre, length •027 
millim.; (5) bihamates, usually much contort, size *044 by 
*004 millim. « 

Locality. Station 170, off Kermadec Islands, 620 fsth. 

Genus Olatoria (Schmidt). 

Homy fibre well developed, cored by acuato spicnles, and 
cchinated by smaller spined acuates. Flesh-spiculea small 
palmate eqmanchorates. No special dermal crust of s^cnles. 

Clathria Lendet^idif n. sp. 

Snbrepent^ cylindrical. light yellow. Soft, fibrous, elastic. 
Surface hispid. Fibre stout. Spicules :'—(l) straight smooth 
acuates or snbspinnlates, gradually and sharply pointed, 
sometimes faintly spined at base, size ‘36 by *006 millim. 
(dermal); (2) stout, smooth, gradually sharp-pointed acuates, 
slightly curved, size *6 by '(Xt millim.; (3) short, straigh^ 
bluntly-pointed acuates (main skeleton), strongly spineu aU 
over, size *08 by *006 millim., eobinatmg the szeleton-fibre 
in neat nnmbers; (4) minute palmate equiandiorates, *006 
miUim. long. 

Locality. Off Fort Jackson. 

Clathria d^ntula, n, sp. 

Sessile, composed of much-flattnaed, ezpanded, divided 
lobes (height and breadth each about 8i inches, thidtnen 
A inch). Pale brownish yellow. Soft, spongy, fibrous. 
Snr&ce connlose, with a thin demud membrane stretched 
between the conali oveor Urge snbdermal cavities. Sk^ton 
complicated, primiuy lines luone cored by smooth submini^ 
Utes. Spicnles i~(l) slender straight snhspinulateB, sUe 
by *003 millim.; (2) slender, sbsrn-nointed. entirely spiaed 
echinating acuates, size *07^ by *0032 millim.; (3) psimats 
equisnehorates, length *02 millim. 

Locality. Station 162, Batw Stiaits, 88 fiSlr'Nv, 
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Clatkria? inanchorata, n. 8p. 

Brect, slender. Sorfaoe proliferating into inosculating 
ridges. Dull ^elloiviah brown. Tough and fibrous. Surface 
minutely hispid. Fibre etont; primary lines alone cored by 
smooth acuates. Spicules:—(1) smooth acuates, size rariable, 
up to '54 by *024 millim.; (2) sharp-pointed, entirely spined 
acuates, size *072 by ‘006 millim. (ecninating); (3) smooth 
tricunrates, size ‘029 by ‘0016 millim. 

Locality, Station 163 A, Bass Straits, 120 fath. 

* Genus Hh^phidophlus (Ehlere). 

Differs from Chihria only in the possession of a distinct 
dermal crust of outwardly-projecting spicules. 

BhaphidepUus Jilifor^ n. sp. 

Irregularly ramose, gnarled. Greyish vellow. Hard. Sur* 
face rugose and uneven. Dermal brushes densely packed, 
arranged reticnlately. Spicules:—(1) straight, slender, 
gradually sharp-pointed senates, base usually slightly spined, 
size ‘2 ‘0065 millim. (dermal); (2) smooth, slightly 

curved, stout acuates, size ‘3 by *018 millim.; (3) straight, 
entirely spined acuates, size *1 ny ‘01 millim. (echinating) t 
(4) minute palmate equianchorates, *016 millim. long; (5) 
long hair-like tricurvates, length ‘16 millim. 

iMxiiUy, Station 208, Philippine Islands, 18 fath. 

Genus Pluhohalichono&ia (Carter). 

Skeleton arranged in plume-like columns. Spicules of the 
main i^deton acuate and acerate; no special dermal qpicule. 
Eqmauchorate flesh-spicules. 

[i%imo%altc^mfria mammtZZato, Carter. 

Station 162, Bass Straits, 88 fath.] 

Genus PUXiAiilA (Schmidt). 

Skeleton-spioules dumb-’bcdl-shaped and acuate; flesh- 
li^icales equianchorate and (usually) triourvate. 

[PlooaaUa eoriaeea, Bowerbank, var, 

LmSity. Station 78, off Asorto, 450 faflu] 
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Genus Acabnus (Gray). 

Aouate and cylindrical skeleton-spicules and an echinating 
grapnel-spicule. Flesh-spiculcs palmate equianchorates and 
tricurvates. 


[Acamus fernatua, Ridley. 

LocaUttf. Tahiti, 20 fath.] 

Genus Echinoclatukia (Carter). 

Sponge usually made up of a honeycombed mass of anas¬ 
tomosing flattened trab^ulse. Skeleton reticulate, With much 
spongin. Skeleton-spicules smooth acuates or bica])itate 
cyliudricals ; smooth echinating acuates commonly present. 
Minute palmate equianchorates may or mBy not be present. 

Echinoelathria Carterif n. sp. 

Cylindrical, ramose; each branch composed of flat, ribbon¬ 
like, anastomosing trabwjulse. Pale yellow. Tough; veiy 
minutely hispid. Spicules:—(1) smooth, sharp-pointed 
senates, size *132 by 'U09 millim. (in and echinating the fitee 
and scattered); (2) smooth, very slender subepinmates, size 
*16 W *002 millim. (scattered); (3) palmate equianchorates, 
lei^n ‘013 millim. 

Looaiitiea. Station 162, Bass Straits, 38 fath.: Station 
163 A, South-east Australia, 120 fath.; off Port Jaonon, 8(V- 
85 fath. 


Eokinockuhria glabra^ n. sp. 

^ Massive, honeycombed. Yellow. Firm and parchment- 
like, glabrous. Skeleton a reticulation of well-devebped 
homy fibres, sparsely cored by bicapitate cylindrical and 
sparsely echinated by smooth subsfwtdates. Spienlea^--’ 
(1) smooth, fusiform, subspinulate, shurply pointed, mce 
•11 Iqr *0063 millim.; (2) smooth bicapitate (^Imdrieals, sue 
‘221^ ‘0082 millim. (in the fibre and scattered). Ko Iksh- 
spiemes. 

LooaUtjf. Station 162, Bass Straits, 88 fath. 

Genna AoEiiAS* (tHichassaing and Michelotti). 

WdUdeveloped hewny fibre, echinated by verlahil]nt%*> 
spmed acuates (cylindrtcals). Ko other spiciues. 
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[Agelas mauritianua, Carter. 

Localitg. Off Tristan d’Acanha ?j 

Genus EcHiNOi>rf?miM • (Ridley). 

Skeleton reticulate, with little spongin. Skeleton-spicules 
BlUooth acerates in the fibre, sometimes accompanied by 
partially-projecting slender acuatcs; spined cylindricals or 
acoates echinating the fibre. No fiesh-spiculos. 

Echinodictyum rugoaum, n. sp, 

Stipit^, palmato-digitatc. The short stem surmounted by 
a broad flattened expansion. Height 7^ inches, breadth 5^ 
inches, thickness f inch. Greyish yellow; hard, veiy 
rugose, with conuli. Spicules:—(1) smooth aceratos, sub- 
hastately pointed, size '3 by *015 millim.; (2) entirely spined 
acuatos (snbspinulate), size *13 by ‘012 millim. (echinating). 

Locality. Station 190, south-west of New Guinea, 49 fath. 

Echinodictyum aaperum^ n. sp. 

Bushy, cavernous, coai'sely aculeated. Height and breadth 
about 2 inches. Deep chocolate-brown. Coarse and fibrous. 
Bnrface glabrous where intact. Fibre stout, about '5 millim. 
thick. Spicules :—(l) smooth, slightly curved, gradually 
sharp-pointed acerates, size *35 by *0063 millim.; (2) straight, 
taperingj bluntly-pointed, entirely spined acuates, size *17 by 
*0075 millim. (echinating). 

Locality. Papeete Hamur, Tahiti, 20 fath. 

Family 4. AxinsUidis. 

Skeleton typically nou-reticulate, consisting of ascending 
axes of fibres, from which arise subsidiary fibres radiating to 
the Btoface. Fibres typically plumose. Skeleton-spicules 
«bie^ senate, to which acerates and (or) cylindricals may be 
addedC Flesh-spicules rarely present, never anchorates. 


Qenns HtuemucidOH (Bowerbank). 

Skdeton retionlate, of iU-defined epiculo-fibre, not pin- 
ntoie. Skeleton-^cnles aeitate or subspinulate. 

{HymenMo^ioH oarwncuki, BowerbanL 

LogoJbhji. St Vincent, Gape Verd Islands, shallow water.] 

« This mans is inserted here on the snppoaition that it has had aaoho- 
ifets niMm and lost them. 
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Hymeniacidon ? mhacerata^ n. sp. 

Massive, consisting of irregularly anastomosing trabeculss. 
Pale yellow, with a waxy translucent look. Rather brittle* 
Surface uneven, subglabrous. Main skeleton an irregular re¬ 
ticulation ; at the surface a thin sheet of spicules, also densely 
and irregularly rcticulate,supportingnumerou8 small outwardly- 
projecting spicules. Spicules;—(1) smooth fusiform acuates, 
somewhat curved, apex finely and gradually sharp-pointed, base 
tapering, but evenly rounded off, size 1*2 by ‘031 millim.; (2) 
straight, gradually sharp-pointed, smooth acuates or subspinu- 
lates, size *2 by *0063 millim., base not constricted. 

Locality. Htation 208, Philippine Islands, 18 fath. 


Genua Phakelua (Bowerbank). 


Tynically 

reticulate. 


flabellate or cup-shaped. Skeleton somewhat 
Spicules acuate and often acerate. 


rhahelUa Jlalellata^ n. sp. 

Erect, stipitate, a short stem surmounted by a broad flat¬ 
tened lamella, i inch thick. Greyish yellow, soft. One sur¬ 
face ribbed and furrowed, without oscula, the other compara¬ 
tively smooth, bearing numerous stellate poups of minute 
oscula. Skeleton of stout ascending ribs, between which a 
rather irregular reticulation of spicules, with meshes of smaller 
spicules at the surface. Bpicules:—(1) smooth, slightly 
curved, gradually sharp-pointed acuates. size *5 by *08 
millim.; ^2) smooth, straight acuates or suDspiuulates, rather 
abruptly sharp-pointed, size *22 by *0063 millim. 

LoccUity. rort Jackson, 30-85 fath. 

* 

Phakellia paptfraeea, n. sp. 

Very thin, lamelliform (? cap-shaped), minutely punctate on 
both surfaces: thickness inch. Yellow or brown ; fragile. 
Very minutely hispid. Skeleton reticulate, rather rugose. 
Spicules:—(1) smooth, 8harp-|»inted acuate^ size ’7 by ‘02 
millim.; (2) smooth, sharp^inted acuates or sabepinulates, 
size variable (s. g. *36 by ‘0068 millim.). 

Localities. Station 146 A and Station 148, Southern Ocean, 
310 and 210 fath. 


Genus CiOCALTFTA (Bowerbank). 

Skeleton of very definite columns of i^eulo-fibre radio* 
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ting worn a fibrous or reticulate axis, spreading out at their 
tops |nd supporting the dermal membrane with its reticula¬ 
tion of Bpicuto-fibre, Very large subdermal cavities. Spicules 
acaate (and sometimes acerate). 

Ciocalypta hyaloderma^ n. sp. 

Cylindrical, ramose. Dirty brown; very delicate and 
fmjgllo. Dermis stellatcly marked, transparent. Skeleton of 
axml portion both fibrous and reticulate. Spicules smooth, 
slightly curved, fairly gradually, but not very sharply pointed 
acuates; size in the dermal reticulation *63 by *014 millim., 
in the central portion 1*0 by *037 millim. 

Locality. Station 320, off the llio de la Plata, 600 fath. 

Ciocalypta amorphoaa^ n. sp. 

Massive, amorphous. Grey. Very spongy, fibrous, honey¬ 
combed. Dermal membrane stretched on top of numerous 
projecting fibrous tufts. Main skeleton confused. Spi¬ 
cules:—(1) smooth, slightly curved, fusiform, sharp-pointed 
acerates, size up to 1*7 by *02 millim.; (2) slightly curved 
smooth acuates, size up to about 1 *47 by *028 millim. 

Locality. Station 320, off the Kio de la Plata, 600 fath. 

Genus Acanthella (Schmidt). 

Ramose or bushy. Texture cartilaginous. With glabrous 
surface beset witn ridges and spines. Skeleton^spicules 
smooth (ocuate, cylindrical, and acerate). 

Aoanihella puhherrima^ n. sp. 

^^Acanthella^ sp., Ridley, Zool. Coll. H.M.S. ' Alert,’ 
Bnt, Mus. 1884, p. 463, q, v. for description *.] 

Locality, Torres Straits, 3-11 fath. 


OtemxB Axinella (Schmidt). 

Typically ramose (may be massive). Fibre plumose. 
Skeleton-spicules acuate and sometimes acerate or cylindrical. 

Amnella orhoreeoenB^ n. sp. 

Erect, ramose, cylindrical or flattened. Height inches, 
diameter of branches i inch. Greyish yellow. Texture firm 


* Wo must add that an unequal-endod acerate is also comincm, though 
not originally mentioned, measuring i^ut the same as the aouato. 


480 


Messrs* S. 0. Ridley and A. Dendy on 

but rather woolly. Central skelcton-axis ill-defined, mving 
off radiating fibres terminating in dense bruslu’S of spiculeft. 
Skeleton-spicules smooth, slightly curved, rathei’ auruptly 
pointed acuates; size *28 by ’024 millim. ^ 

Locality, Port Jackson, 30-35 fath. * 

Axinella lalfourensia^ n. sp. 

Erect, stipitate, with spreading, branched root and 
mrlindrical stem, surmounted by a large head of diehotomiziny 
iinger-like, tapering branches. Height 14 inches. YcllowiA 
grey. Stem tinn and compact, branches extremely soft and 
spongy. Very slightly hispid. Skeleton loose, poorly deve- 
lope(L Spicules smooth, straight or slightly curved acuates, 
gradually sharp-pointed, size *42 by *0075 millim., of the same 
shape in both the dermal tufts and the main skeleton, but in 
the former of about half the size. 

Locality. Kerguelen Island, 20-60 fath. 

Axinella mariana^ n. sp. 

Erect, delicately branched; branches slender, somewhat 
flattened. Height about 2 inches. Greyish yellow. Hirsute. 
Texture soft and friable exteinally, internally tough. Skele* 
ton, a central axis ot irregularly-packed, short, bent acuates, 
amongst which are imbedded the bases of very large stout 
acuates, whose apices project far beyond the surface. Spi¬ 
cules ;—(1) sniQotli (rarely slightly spined) acuates or sub- 
spinulates, sharply bent near Uie base, finely pointed, size 
variable (e. g. ‘3 by *013 millim.); (2) smooth acuates, usually 
slightly bent towards the base, finely pointed, size 2*2 by *03 
millim. 

Locality. Off Marion Island, 50-76 fath. 

Axinella projundaj n. sp. 

Small, stipitate, branching dicbotomously in one plane, 
slightly flattened. Height a^ut 2 inches* Yellowish grey. 
Texture: axis tough and woody, with a soft spongy coat. 
Surface hispid. Skeleton, a central axis of longitudinally dis¬ 
posed large acuates, from which similar spicules radiate in 
tracts or brushes, surrounded by bunches of smaller slender 
acuates. Spicules acuate, straight, sharp-pointed^ size from 
*65 by *0084 to 2*0 to *037 millim., the bases, with few ex¬ 
ceptions, very minutely spined. 

Localitm. Station ^41, North Pacific, 2300 fath.; Station 
281, South Pacific, 2386 fath. 
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Axinella fibrosa^ n. sp, 

MaasivO) lobato. Height inches. Greyish yellow. 
Soft, spongy, coarsely hbrous. Surface subglabrous but 
conulosc. Skeleton oi stout branching fibres, corning to the 
surface in tufts. Fibre consisting of a plumose core of acuato 
spicules almost entirely sheathed in spongin, diameter about 
4 millim. Spicules smooth acuales, slightly bent towards 
the base, usually very gradually sharp-pointed, size *63 by 
•015 millim. 

Locality. Station 313, oast of Straits of Magellan, 55 fath. 

Axinella reticulata^ n. sp. 

Massive, sessile, with short, thick-walled, oscular tubes 
above. Height 1-^ inch. Pale yellow. Very firm. Surface 
conulosc, but glabrous. Skeleton an irregular reticulation, 
with loose plumose fibres. Spicules:—(1) smooth, slightly 
curved acuates, sharp-pointed, size *45 by *02 millim.; (2) 
smootli, curved acerates, sharp-pointed, of same size, scarce. 

Locality. Bahia, 7-20 fath. 

Axinella monticularia^ n. sp. 

Massive, sessile, apparently free ; diameter about 1^ inch. 
Yellowish grey. Firm and compact, containing much foreign 
matter, iwlace abundantly conulosc. Skeleton composed 
of stout plumose columns ending in the surfacc-conuli. Spi¬ 
cules:—(1) smwth, gradually shari^pointed acuates, size 
*6 by *0126 millim.; (2) entirely spined, usually subspinulate, 
gradually sharp-pointed, size about ‘12 by *0066 millim. 

Locality. St. Vincent, Cape Verd Islands, shallow water. 

Aocdnella*} luncecharta^ n. sp. 

Massive, sessile. Diameter about inch. Pale yellow. 
Fairly firm, but rather spongy. Surface glabrous, with nume¬ 
rous small monticular cmuionces, and fewer but much larger 
projections, each with a crateriform depression at the top, in 
which are the minute oscula. Skeleton loosely reticulate. 
Spicules :—(IJ smooth acuates, gradually sharp-pointed, size 
•4 by *014 millim.; (2) smooth acerates, usually gradufdly 
sharp-pointed, commonly with unequal ends, size *36 by 
•0126 millim. 

Locality. St. Vincent, Cape Vord Islands, shallow water. 
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Axinella ? tiAuhaay n. sp. 

Erect, tubular; tubes open widely above or closed fiuger- 
like. Ilcight 2 inches. Greyish yellow. Fairly firm. Skeleton 
very confused, no distinct fibre. Spicules smooth acuates 
(1) stout, fusiform, more or less bent, fairly gradually sharp- 
pointed, size *87 by *03 millim.; (2) similar, but much smaller, 
size *45 by *009 millim.; the latter especially in loose brushes 
near the surface. 

Locality. Station 320, off the Rio de la Plata, 600 fath. 

Axinella^paradoxa^ n. sp. 

Sessile. Massively lobate. Diameter 1 inch. Greyish 
yellow. Texture indiarubber-like, internally fibrous. Sur¬ 
face glabrous, but conulose. Oscules grouped on tops of 
lobes. Skeleton of large smooth aceratea, size *87 by *022 
millim., forming very stout but very loose Axinella4ike fibre. 

Locality. Inaccessible Island, South Atlantic, 90 fath. 

Genus Raspailia (Nardo) • 

Long, slender. A central axis of spiciilo-fibre, containing 
much spongin, always present, from which loose tufts of 
spicules radiate to the surface. Skeleton-spicules chiefly 
aouate or subspinulate; spined echiuatiug acuates sometimes 
present. 

Raapailia tenuis^ n. sp. 

A very long, slender, flexible stem^ giving off branches of 
the same nature as itself, and produced into a long unbrauched 
terminal portion; no secondary branches. Diameter to 
inch. Greyish yellow; tough, stringy^ externally triable. 
Surface minutely conulose, hispid.^ Spicules:—(1) smooth, 
slender acuates, almost straight, size up to 1*75 by *018 
millim. : (2) smooth slender cyiindricals, size up to ’77 by 
*01 millim.; (3) very slender smooth acuates, surrotlinding 
the large ones, size *42 by *0035 millim.; (4) small spined 
acuates, rather rare, imbedded in the axU, size *175 by ^0125 
millim. 

Locality. Off Bahia, shallow water. 

Baepailia JlageU\fiyrmU^ n. sp. 

Stipitate, branched; stem short, rigid; branches long, 
whip-like. Diameter i inch. Yellowish. Axis very dense. 
Rind thick, friable. Spicules of one form only, almost or 
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quite straight, smooth, gradually sharjvpointed acuates ; siase 
in surface-tufts *3 by *0032 millim., ia deeper parts *45 by 
*009 millim. 

Locality, Simon’s Bay, Cape of Good Hope, 10-20 fath, 
Baspailia ? rtgida^ n. sp* 

Erect, straight (single specimen with one incipient branch). 
Maximum diameter | inch. Yellowish grey. Tough, subrigid. 
Hispid. Skeleton a dense central axis of closely-packed 
spicules, from which rather sparse bands radiate to the sur¬ 
face, ending in great divergent brushes. Little or no spongin. 
Spicules, straight smooth spinulates or subspinulates, finely 
pointed; size variable, up to 2*0 bv '025 miilirn., usually 
smaller, especially in the aerinal brushes. 

Locality, Station 142, Agulhas Bank, Cape of Good Hope, 
150 faili. 


Genus Dekdkopsis *, n. g. 

Skeleton-arrangement Raspatl{aA\)iic, Skeleton-spicules 
acuate of various forms. Flesh-spicules minute spined accrates. 

Dendropaia hidentifem^ n. sp. 

Erect, stipitate, dichotomously branched, branches flattened; 
all approximately in one plane. ^ Greyish yellow. Tough, 
hard; minutely conulose and hispid. Skeleton an axial 
core of close-packed spicules, from which much larger spicules 
radiate to the surface in loose bundles surrounded by dense 
sheaves of the bidentate ” acuates. Spicules:—(1) smootli, 
gradually sharp-pointed acuates, fusiform, bent near the base, 
size in axis *35 by *025 millim., in radiating tufts 1*1 by 
*044 millim.; (2) slender, smooth acuates, size up to 1*75 by 
•019 millim., sometimes cylindri^l; (3) slender, straight, 
liastately-pointod acuates^ each with two sharp spikes pro¬ 
jecting from the base, size *56 by *0075 millim.; (4) small 
spined acetates, bent, size *09 by *0046 millim. 

Locality* Simon’s Bay, Cape of Good Hope, 10-20 fath. 

Genus TaBUUOOPHOUA (Bidley). 

Long, cylindrical, axiate. Bkeleton-^spicules acuate and 
(or) acerate. Fleshospicules trichites. 

Thrtnacephora cembornw, n. sp. 

Erect, dichotomously branched, like a stag’s antler. Greyish 
* tree, lh>m the arhoresoeut form of D. hidavU^ra. 
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yellow. Firm, touiyli, flexible, clastic. Surface minutely 
conulosc and Htroaj;ly hispid. Axis a dense reticulation of 
acovatc spicules imbedded in spongin. Spicules:—(1) ace-* 
rates, abruptly sharp-pointed, size *28 by '018 millim. ; (2) 
long smooth ucuates ])rojcctiug from surface, size 5*2 by *037 
millim.; (3) smooth sronder ncuates in whorls around the 
last named, aizo *32 by 'OOT.i millim. ; in the rind long 
slen<lor spicules, accrate to cylindrical, of about the same size ; 

(4) trichite-bun<llcs *0120 millim. long. 

Locality, Station 208, Philippine Islands, 18 fath. 

Thrinacophora faniformis^ n. sp. 

Cylindrical, olongated, may bo branched; flexible, rope- 
likc. Dirty yellow. Surface beset with prominent conuli. 
Skeleton a dense. a\is of spiculo-fibrc from which fibres radiate 
to the surface. Spicules :—(1) slender acuates, finely pointed, 
size up to 1*8 by *025 millim.; (2) slender acerates with 
unequal ends, size up to 1 7 by *02d millim.; (3) fusiform 
acerates with equal ends, bent at centre, size up to '6 by •02»J 
millim.; (4) crooked acuates with apex branched into irre¬ 
gular short fangs, size *62 by *0063 miUira., often in bundles; 

(5) tricliitc-bundlcs, size •! by '01 millim. 

Locality, Off Bmis^, shallow water. 

Suborder II. Glavulina (Vosraacr). 

Typically corticate, skeleton typically radiate; skeleton- 
spicules almost always spinulatc. Plesh-spiculcs may be 
present, but never anchoratos. 

Family 1. Suberitito. 

Without flcsh-spicules. 

Genus Subeuites (Nordo). 

Skeleton^-spiculea spinulatc or subspinulate, with smaller 
spicules of the same form radiatoly arranged at the suiface. 
Surface without mammiform projections. 

Suherites caminatus^ n. sp. 

Sessile, hemispherical; diameter about | inch; with one or 
more usually chimney-like oacula at the summit; often for¬ 
ming colonies by lateral budding. Cortex dense, well defined, 
and packed with outwardly projecting spicules. Main skele¬ 
ton of separate radiating nbres. Spicules smooth, spinulate, 
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sise in cortex *35 by *01 milHm.* heads roandedly triangular; 
in main skeleton 1*2 by *017 millim., heads pointedly oval. 

Localities. Off Marion Island^ 50^75 fatL; Station 320| 
off the Bio de la Plata, 600 fath.; Station 150, Southern 
Ocean, 150 fath. (a slight variety with very minute, non- 
tubular OBCttIa). 

Suberites senilis^ n. sp. 

Sessile^ hemispherical; covered with very long, delicate, 
projecting spicules. Diameter, excluding spicules, ^ inch. 
Skeleton composed of great divergent brushes of spinulate 
spicules arising from various levels in the sponge, with shorter 
spicules scattered between. Spicules spinulate:—(1) slender 
with oval heads, length up to 3 0 millim,, diameter *019 
millim.; (2) shoiter, stouter, more fusiform, with constricted 
neck and subglobular head, size about ‘5 by *015 millim. 
(intermediate mrms occur). 

Locality. Station 246, North Pacific, 2050 fath. 

Suberites perjectus^ n. sp. 

Erect, lobose, but unbranched. Size by | inch. Brownish 
yellow* Hard, firm, very minutely luspid. Dermal mem¬ 
brane fairly distinct, but reduced to a network by numerous 
pores. O^ula small, scattered, each on a small papilla. 
Skeleton of radiating fascicles of largo spinulate spicules, with 
smaller ones in cbse-placed brushes at the surface. Spicules 
spinulate, slightly fusiform, with well-marked subglobular 
heads, sharply and rather abruptly i)ointod. Size in dermal 
crust *28 by *0126 millim., in main skeleton 1*0 by *025 
millim. (but very variable). 

Locality. Port Jackson, 30*35 fath. 

Suberites axiatus^ n. sp. 

Irregularly loboso or digitate. Soft and spongy, with a 
thick dense axis; hispid. Skeleton^ a thick central axis of 
longitudinally and closely-placed spicules, from which bauds 
of spiculo-fibro radiate to the surface, where they diverge. 
Spicules spinulate, fusiform, with subglobular heads; size 
variable, in the deeper parts 1*75 by *03 millim., towards 
the surface *7 by *0126 millim« 

Locality. Station 320, off the Bio de la Plata, 600 fath. 

Suberites duriasimus^ n. sp. 

Pedunculate, rounded, lobate. Light yellow. Hard, woody, 
Ann. cfe Mag. N. Hist. Ser. 6. Vol. xviii. 33 
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solid throughout. Surface even, but covered with a velvet-like 

f ule. Skeleton very dense^ consisting of closely-packed 
ascicles of chiefly acuato spicules radiating to tlio surface, 
and a dense dermal crust of projecting Bpinulatcs, Spicules; 
-—(1) spinulato, with well-marked globular heads and lusiform 
shafts, size ’24 by *0063 milliin. (but variable), chiefly dermal, 
passing into (2) straight, smooth, fusiform acuates and sub- 
spinulates, size 1’6 by *0167 millim. 

Locality* Off south-west coast of Australia. 

Suheritea mollis^ n. sp. 

Stipitate, with expanded loboso head. Height inch. 
Pale yellow. Stem firm but brittle; head very spongy and 
soft; minutely hispid. Skeleton: in the stem a dense axis of 
longitudinally placed spicules; in the head very diffuse, con¬ 
sisting of loose bands of spiculo-fibrc radiating upwards and 
ending in brushes of smaller spicules. Spicules smooth 
spinulates, with fairly well-marked subglobular heads, size 
very variable, length up to 2*0 millim., diameter up to *03 
millim.; in tlie surface-brushes about *46 liy *01 millim. 
Locality. Station 148, Southern Ocean, 240'-5d0 fath. 

Sulerites elongata^ n. sp. 

A slender fleshy stalk, expanding into attaching rootlets 
below, and an oval, elongated, narrow head above. Relation 
in length between head and stalk very variable—diameter of 
stalk flV inch, of head ^ inch; total height about 2 inches. 
Pale yellow. Fiim, cork-like, minutely hispid. Skeleton, a 
central axis of acuate spicules from which, iu the head, bands 
of spiculo*fibre radiate outwards and upwards, branohing 
towards the surface ; also a dense dermal crust of small 
projecting spinulates. Spicules:—• (1) straight, smooth 
acuates or subsuinulates, size 1*8 by *016 millim.; (2) straight 
spinulates, with well-marked subglobular heads, size variable, 
•35 by *0063 millim. &c. 

Locality. Station 75, off Azores, 450 fath. 

Suheritea apiralia^ n. sp, 

Stipitate, cylindrical. Height 3| inches, diameter of body 
I inch. Stalk and axis of body very dense, body rather open 
and compressible. Minutely hispid. Skeleton, a dense axis 
of spicules from which, in the body, radiate loose fibres to 
the surface, arranged in a somewhat spiral manner and 
ending in loose brushes of smaller spicules. Spicules (1) 
straight, slender spinulates with subglobular heads, size 1*0 
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by *013 millim., in the fibres j (2) similar, but much smaller, 
length about *4 millim., in the surface-brushes. 

Locality. Off the S.W. coast of Patagonia. 

Siiherites ramulosa^ n. sp. 

Stipitate. Stem long, slender, simple or branched, ending 
below in spreading rootlets, and each branch CKpanding abovc^ 
into a pear-shaped head. Texture rather soft and spongy. 
Surface hispid. Oscula, one at the summit of each head. 
Skeleton, a aenac spicular axis in the stem, and in tin* head 
longitudinal tracts of similar spicules with loose brushes of 
smdleronesat the surface. Spicules:—(1) straight, stmt, 
fusiform spinulates, usually blunt, and with well-marked sub- 
globular heads, size 1‘8 by •OCd millim.; (2) slenderer, 
usually sharp-pointed sj)inulates, size 1*0 by *028 millim., but 
variable, in the surface-brushes. 

Localities. Station 207, Philippine Islands, 700fatli.; Station 
209, Philippine Islands, 95 fatli. (var. cgUmlrifera^ with large 
blunted acuates in place of the large spinulates). 

Genus Polymastia (Bowerbank). 

Massive, sessile, corticate; differing from Suherites in the 
presence of mammiform processes on the up^ier surface. 
Skeleton-spicules spinulate or acuate. No long supporting 
fnnge of spicula as in Trichostemma. 

Polymastia coriicaia^ n. sp. 

Cushion-shaned; cortex 2J millim. thick. Milk-white. 
Very minutely nispid. Mammiform processes of two kinds :— 

(1) very numerous, hollow, flattened, closed, height J inch, 
breadth J inch : (2) a very few flattened conical tubes, some¬ 
times fairly widely open at summit, height 1 inch, breadth at 
base inch; these are the oscular tubes. Skeleton :—(a) Of 
body: (1) on the outside a dense layer of brushes of small 
apinulates, *28 millim. thick; (2) below this a much thicker 
layer of vertically set large acuates or subspinulates; below 
this cortical” layer the skeleton is confused, with loose 
fibres, (i) Of the mammiform processes, outermost cortical 
layer as before, then stout longitudinal fibres of largo spicules 
and a loose network of the same. Spicules:—(1) sharp, 
fiisiform spinulates with oval heads, size *28 by *008 millim.; 

(2) fbsiform acuates or subspinulates, sharp-pointed, size *98 
by *022 milUm. 

Locality. Station 125, between Pernambuco and Bahia, 
1200 fath. 


33^ 
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Polymastia agglutinunSf n. sp. 

Sessile, subglobular, incrusting and enveloping pebbles 
&C., and cementing on to its own surface numerous small 
foreign objects. Giving off long, stiff, slender, cylindrical, 
hollow processes closed at the top, free from foreign objects. 
Diameter of body about | inch, length of fistulse up to ^ inch. 
Skeleton;—(a) Of body: a dermal layer of dense brushes of 
small spicules only present between the foreign bodies, which 
replace it; beneam this scattered spicules and stout columns 
of spiculo-fibro running to the surface, (ft) Of processes : out¬ 
side is a dense crust of small projecting spiuulates, then a 
reticulation of larger spicules parallel with the surface, backed 
by a circle of stout longitudinal bands of spiculo-fibre. 
Spicules:—(1) straight acuates or subspinulates, subfusiform, 
size up to 1*17 by *0157 millim.; (2) very small slender 
spinulates, size •175 by ’004 millim. (chiefly aermal). 

Locality, Station 75, off the Azores, 450 fath. 

Genus Pboteleia • (Dendy & Kidley). 

Differs from Polymastia in the presence of a grapnel-like 
spicule projecting from the surface of the body. 

\Proteleia Sollasi, Dendy & Eidlcy. 

Locality, Simon’s Bay, Cape of Good Uojie, 10-20 fath.] 

Genus Tbichostemma (M. Sara). 

CorticatCj free-living, discoidal or hemiiqiherical, with a 
mwginal fringe of long supporting spicula. Skeleton-spicules 
mainly spinulato. 

Trichostemma Sarsiif n. sp. 

Discoidal; flattened, especially on the upper surface. Dia¬ 
meter of largest specimen ^ inch, thickness J inch. One osculum 
(or more?) on the summit of oscular tube (or tubes?) on ^e 
flat surface. Skeleton : a dense thatch of spicules covers the 
lower convex surface, radiating outwards and upwards; the 
upper surface is provided with a thick cortex of projecting spi¬ 
cules, beneath this lies a confused massof spicules. Spicules:—' 
(1) straight, slender spinulates or subspmulates, forming the 
thatch and fringe, length up to 4*7 millim., diameter *02 
millim.; (2) short, stout, fusiform spinulates, in the interior 

* For Ml description and discussioD of genus and roecies Ann. 
& Meg. Nat. llist. ser. 6, voL xviii. p. 162, v. 
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of the sponge, with globular heads, size *3 by *016 millim. 
Spicules of cortex spiuulate or subspiuulatc, iutermediate in 
size. 

Lorolitm. Station 73, off the Azores, 1000 fath.; Station 
184, S.E. off Cape York, Australia, 1400 fath. 

Tnchostemma irregularia^ n. sp. 

Resembling T. Sarsif in general shape, but less regular, 
thicker, and witli strongly hispid upper surface. Diameter 
I inch, tliickness ^ inch. Skeleton arranged as in T, Saraii, 
Spicules, all spinulateor subspinulate, of very variable length, 
those of cortex and interior niucli longer and slenderer 
than in T, Sarsiij the former often projecting 1 millim beyond 
the surface; size of the latter about *5 by *012 millim., often 
longer. 

Locality. Station 299, west of Valparaiso, 2160 fath. 

* Genus Tentorium * (Vosmaor). 

Sessile, columnar or conical, with a dense cylindrical 
sheath of large, external, longitudinally arranged spicules. 
On the top a proper cortex containing bundles of smaller 
spicules with large subderraal cavities between them. Pores on 
upper surface only. Oscula tubular, in centre of upper surface. 

[Tentoriam aemiauberitea (Schmidt). 

Localities, Stations 49 and 50 : S. of Nova Scotia, 85 and 
1250 fatli.; Inaccessible Island, South Atlantic, 60-90 fath.] 

Genus Stylocordyla (Wyville Thomson). 

Corticate. With distinct head and stalk. Skeleton in 
head radiate, with cortical layer of smaller spicules. Skeleton- 
spicules acerate. 

[Stylocardyla atipitata (Carter). 

Localities, Station 49, South of Nova Scotia, 85 ft.th.; 
Station 147, Southern Ocean, 1600 fath.; off Dahia 7-20 
fath. (Station 145, Southern Ocean, and off Korraelen, 
10-100 fath.: var. ghbosa^ u.; characterized by globular bullet* 
like head.)] 

Genus Quasillina (Norman). 

Sponge corticate, stipitate, with oval body f, bearing a single 

* m Thscophoraf Sohmidt 

t The soft internal tissues generally shrink up and disappear, and 
thus give to the sponge a characteristiewy hollow form. 
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oscuJum at tlie summit, and a short stalk. In the cortex primary 
skeleton-fibres ascend in parallel lines from the base, crossed 
at right angles by secondary ones. Skeleton-spicules large 
and small acuates. 

[Qaaaillxna brevia (Bowerbauk). 

Locality. Station 49, south of Nova Scotia, 85 fath.] 

Genus Ouona (Grant). 

Sponge of boring habit. Skeloton-spiculcs spinulate. 

Cliona dissimiUa^ n, sp. 

Incrusting and boring into a flat porous Madreporarian 
coral. A thin cortex incrusts the entire corallum on both 
surfaces, varied by abundant, small, round, cushion-like 
thickenings, each of which blocks up tne entrance to an ex¬ 
cavated canal. On one surface these cushions are more abun¬ 
dant than on the other, and present no opening to the naked 
eye ; they arc, however, perforated by minute inhalant canals. 
On the other surface each is perforated by a small osculum. 
Skeleton chiefly developed in the thin cortical layer, where 
it consists of spinulate spicules usually more or less vertically 
placed. Spicules rather slender spinulates with very well- 
marked cnormi ’’-spinulate heads; size about *32 by *0065 
millim. 

Locality. Station 188, south of New Guinea, 28 fath. 

Family 2. SpirastreUito. 

With special flesh^-spicules, which chiefly form a dermal 
crust. 


Genus Spirasteella (Schmidt). 

Massive, sessile, with spinulate or acuate skeleton-spicoles 
and spinispirular flesh-spicules^. 

Spirastrella masaa f, n. sp. 

Massive, large. Pale yellow. Of somewhat cheese-like 
texture, rather spongy. Dermal membrane thin. Fores very 
abundant in some pai'ts. Skeleton very diffuse, with no 

* For figure vide Carter, Ann. Sc Mag. Nat. Hlat. aer. 6, vol. iii, pL xzix. 
figa. 11,12, which repreaent two forma of spiniapirular apiculea. 

t Beproaonted by two large aquariah bloob, eyidently out from one or 
two large apecimena* 
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distinct spiculo-fibre; most compact just below the surface^ 
forming a cortical layer. Also with irregular tufts of projecting 
spicules at the surface. Spicules :—(1) smootli acuates, rather 
irreralar in form, size *45 by ‘00G5 nillHin.; (2) spinispinilce, 
the largest slender, with five or six bends, length *044 millim.; 
moic abundant arc smaller ones, often with only one joint, 
*0095 millim. long. 

Locality. Station 162, Bass Straits, 38 fath. 

Spirastrella eolida^ n. sp* 

Sessile, lobate : inches high by 2^ inches at base. 

Light yellow. Very firm and hard, with much foreign 
matter at base. Suifacc uneven, subglabrouH in appearance. 
Dermal membrane rather dense, heavily laden with spiui- 
spirulm. Oscula at tops of lobes. Pores scattered. Skeleton 
a dense but irregular reticulation of spinulate spicules; no 
fibre; with loose radiating brushes of smaller spinuiates at the 
surface. Spicules:—(1) spimilates, with well-developed 
subglobular heads, size in main skeleton '7 by *019 millim,, 
in dermal brushes *31 by *0094 millim.; (2) spinispirulm, 
(rt) minute, slender, with about three bends, size *0126 by 
*0026 millim., {h) a few much larger and relatively slenderer, 
size *066 by *0025 millim. 

Locality. Station 208, Philippine Islands, 18 fath. 

Bpirastrella papillosa, n, sp. 

Erect, sessile, conically lobosc. Oscula at apex. Surface 
covered witli abundant low papillse. Height 6 inches. Grey. 
Texture fairly firm, rather Bj>ongy. Dermal membrane thin, 
loaded with spinispirulm, arranged so as to leave small pore* 
bearing areas. Skeleton diffuse, fibres very slightly devo* 
loped, especially dense just below surface; at the siiruice also 
are irregular brushes of small spinuiates. Spicules:—(1) 
spinuiates, with broadly oval heads, size *5 by *0157 millim.; 
(21 similar, but smaller (dermal), size -3 by *008 millim.; (8) 
spmispimlie, stout, with three or four bends and strong spines, 
size (excluding spines) *05 by *009 millim*; smaller ones 
(young forms?) also occur. 

Locality* Port Jackson, 30-35 fath. 

Genua LATRimcntu (Bocage). 

Massive, sessile, with aouate (oracerate?) skeleton-spicules 
and scoptrella’** flesh-spicules forming typically a dense 

s For figure vide Carter, Ann. k Mag. Nat. Hist. set. 6, vol. iii. ^ xxix. 
fig. 14, which represents one modification of the sceptrella." 
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demal ciUBt. Typically corticate; beget with mammiform 
pTojectio&B, some of which bear oscula and others pores. 

LatruncuUa aptccdift^ n. sp. 

Sponge hemispherical. Osculum-bcaring and pore-bearing 
processes distinct: the former at the top of the sponge, in 
form conical; the latter smaller, more abundant, abruptly trun¬ 
cated. Yellowish grey. Corticate. Fairly compact, but 
spongy intcmally. Skeleton; the sceptrelhc form a con¬ 
tinuous dermal crust, below which the skeleton is loose and 
irregular, denser towards the surface. Spicules:—(1) smooth 
aeuates, size by *014 millim.; (2) sceptrclla', with expanded 
spinose base, straight shaft, and four or five discoid wliorls 
with indented margins, the lowest whorl the largest; shaft 

f )roduced uj)ward8 Into a long, smooth, terminal portion: 
ength of spicule *126 millim., diameter of largest whorl *044 
millim. 

Localities. Off Christmas "Harbour, Kerguelen, 70 fath.; 
Station 320, off the Bio de la Plata, 600 fat' 

LatruncuUa brems^ n* sp. 

Much resembling in appearance and skeleton-arrangement 
L. apicalis^ but the corticate skeleton of aeuates is barely re¬ 
presented. Spicules;—(1) smooth aeuates, size *6 by *0126 
millim.; (2) sceptrcllffi, differing from those of L. apicalis in 
having no apical prolongation. The upper whorls are approxi¬ 
mated so as to form a thick bush at the top; length *05 
millim., diameter of largest whorl *044 millim. 

Locality. Station 320, off the Bio de la Plata, 600 fath. 

LatruncuUa Bocagei^ n. sp. 

Subglobular, sessile; resembling L. a^iedis in appearance 
and i^eleton-arrangement. Corticate. Spicules :—(1^ 
smooth aeuates. size *6 by *018 millim.; (2) sccptrellte, witn 
slightly expanded base, armed with two whorls of spines, and 
a smooth, stout shaft, bearing three distinct, subequm, separate 
whorls towards the apex, and ending in a tuft of spines whic^' 
follows close upon the last whorl. Each dbk-like whorl ii 
deeply but unequally notched all round; length *07 millim.^ 
diameter of whorls *03 millim. 

Locality. Kerguelen, 10-70 fath. 

LatruncuUa (?) ocarota, n. sp. 

Massive, cake-like; without mammiform projections. 
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Pores scattered through a distinct dermal membrane. Skele¬ 
ton :—(a) dermal, an irregular foltwork of slender cylindrical 
spicules; (h) main, a reticulation of large acerato spicules, 
with fibres distinct in parts. Spicules ;—(1) smooth, slightly 
curved cylindricals, size *48 by *012 millim., chiefly dermal; 
(2) long, smooth, curved acerates, sometimes sharp and some¬ 
times blunt, size ‘9 by *025 millim.; (3) a very small and 
slender sceptrclla^ike spicule, consisting of a slender shaft, 
bearing two saucor-like whorls near tlie base, witli very 
slightly denticulated margins, length *037 millim., diameter 
of larger (uj)pcr) whorl *0125 millim. Occurring scattered, 
chiefly in the dermal membrane. 

Locality. Station 135 ?, 60 fath. 


EnRAriTM.—Wo find that the generic name Trochoderma (p. 344, 
mptu\) hsH been alroorly used; we therefore ])r()pose iustead the name 
from Greek df wv, a wheel (typo sjwcios Axvrudcrma 
llidloy and l)ondy). 


XLV .—On Harpacanthus, a new Gentis of Carhonxferous Sela^ 

ohian Spines. By Dr. R. II. Traquaie, F.R.‘S., F.G.S. 

Undee the name of Tristychius fimbriaius a small but inter¬ 
esting Selachian spine from the Carboniferous Limestone of 
Gilmerton, near Edinburgh, was described and firared by 
Mr. T. Stock in a paper On the Structure and Affinities of 
the GenuB Tristychius^'^ published in this journal three years 
ago*. 

The spine is described as being 1| inch in length; it is 
tolerably slender, and, according to the figure, is pretty 
sharply curved backwards bevona the middle. Its surface 
is smooth; but a shallow ana wide groove occupies a nearly 
chiral position along the middle third of the spine.” Poste¬ 
riorly it shows along its distal fourth seven strong, pointed, 
recurved denticles, in connexion with which the writer remarks 
that the second row (if existent) is concealed in the matrix.” 
The walls ore described as being ** apparently thick and the 
pulp-cavity small,” and it is farther stated that the inserted 
portion of the spine is not preserved. 


e Ann. A Mag. Nat Hist (5) xii. pp. 177-190, pi. yii. 
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That this spine was new there can be no doubt; its refer* 
ence to Agassiz’s genus Tnstychius is another matter. 

Triatyofiius arcuatusy the type of the genus, was described 
and figured by Agassiz in tiie ^ Poissons Fossiles/ vol. iii. 
p. 21, Atlas, vol. iii. pi. i. a. figs. 9,10,11; and the very beautiful 
original specimen, from the Carboniferous-Limestone series of 
tlie neighbourhood of Glasgow, is now in the museum of 
Anderson’s College in that city. I have carefully examined 
that specimen, os well as a large number of others from 
various Scotch Lower-Carboniferous beds, and may therefore 
sum up the essential characters of this spine ns follows 

Specimens occur from 1 inch to nearly 5 inches in length: 
in shape the spine is gently and gracefully curved backwards, 
tapering to a point; and it must be notc(l that some examples 
are more strongly curved towards the apex than others. The 
extremity is longitudinally sharply sulcated or ridged, the 
ridges mostly soon disappearing until, at a distance of from 1 
to 1^ inch from the i>oint, usually three only remain—one 
median and two lateral, which pass down beyond the others 
along the anterior aspect of the spine towards the base. The 
inserted portion is not, as in CtenacanfhuSy Hybodusy or Gyro* 
canihiiSy distinctly marked off from theexserted,and the former, 
as well as the non-ridgedpart of the exposed surface, is closely 
covered with minute and delicate longitudinal furrows mingled 
with pores. The base is hollow, with rather thin walls, 
which are always crashed in by pressure; posteriorly this 
hollow is widely open by the usual sulcus, superiorly it passes 
up into the narrow pulp-cavity of the closed portion of the 
spine. Above the closure of the sulcus the posterior aspect 
shows a rather narrow concave area, bounded by two prominent 
edges, immediately within which latter there is on each side 
a row of strong recurved hooks or denticles; towards the 
apex the denticles of each row are very close together and 
alternate in their arrangement; and, as I have luready em* 
phasized in my notes on Gyracanihua *y the young spines are 
not miniatures of the larger ones, but represent only their 
distal portions, so that the proportion of the surface covered 
by longitudinal ridges vanes according to the size of the 
specimen. In very small ones the entire exserted surface 
may appear fluted, while in one very large specimen, in which 
the apical portion is worn away, only me three long ridges 
remain. 

Although Agassiz did not enter quite so much into detail 
in his description, yet the leading characters of the genus were 


* Ann. k Mag. Nat. Hlat. (5) xiiL p. 41. 
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very well grasped by him in his definition of TriatychiuBj and 
he lays particular stress upon the presence of the three long 
ridges, on which he in fact foundca his generic name. But if 
we compare Agassiz’s figure of 'l\ arcuatus with that of Mr. 
Stock’sMS ” Ji/nbriatua, it will be apparent that the 
two forms have liardly that amount of resemblance which would 
warrant reference to a common genus. Agassiz’s Tristychins 
is eminently ridged and striated—Mr. Stock’s spine is per¬ 
fectly smooth. The former is gently curved and tapering, 
and shaped generally like the spine of Hybodus ; the latter 
b nearly as thick at the extremity as at the middle^ and 
shows^ moreover, a very peculiar sudden backward curve. 
To this curve Mr. Stock attaches very slight importance,” 


Fig.l. 



Hg. 1 .—Harpacanihua Jinibriatm, Rtock> sp. Here the greater part of 
the wine is seen only in improssion. 

Fig. 2.<>^The other side or counterpart of the same specimen, oontainiiig 
more of the aotad spine, but wanting the impression of the distS 
extremity, which has splintered off. 

remarking also that it is possibly due to disease; ” and he 
has also given a restoration ” of the spine, in whioh he has 
to a large extent straightened it out, so as to make it look 
rather more like that of the genus in which he has placed it 
A second spedmen of the same spine has, however, subee- 
quentlv been found in the same locality by Mr. W. Anderson, 
now of the Geolo^al Survej of New South Wales, to whom, 
along with Mr. W« Tait Einnear, the discovery of the first 
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was also duo. This specimen haring been presented hy 
Mr. Anderson to the Edinburgh Museum of Science and 
Art, I am now in a position to say a few words as to its 
characters. 

On comparing this spine with Mr. Stock’s figure [oj). oit, 
pi. vii. fig. 1) there can be no hesitation as to identifying it 
with liis Tristychias fimlriafua. It is 2 inches in length by 
about i inch in antcro-posterior diameter at the thickest part 
(about the middle), and presents a strong backward curvature, 
though not quite so strong as in Mr. Stock’s specimen; ana 
it mar also be noted that the bend takes place nearer the 
middle of the spine. Above the base the ])ostorior margin of 
the S 2 )inc is rounded, the anterior rather sharp ; the sides arc 
flattened, and beyond the curve show a longitudinal shallow 
groove, the surface all over being perfectly smooth and desti¬ 
tute alike of the coarser ridges and more delicate strina of 
Tnatychius, A considerable amount of the substance of the 
basal extremity of the spine is lost by being broken away; but 
what remains, along with the excellent impression, shows that 
there was no posterior sulcus—that the basal extremity was, in 
fact, solid ; a pulp-cavity is very soon seen extending towards 
the apex. Furthermore there is no posterior area ; but about 
A inch from the inferior extremity there is a small rounded 
backward projection, beyond which again, and commencing 
inch from the bluntly rounded apex, the rest of the posterior 
margin is occupied by a scries of nine strong recurved uenticles, 
whi^ arc in this specimen clearly seen to form one median 
row. 

It is therefore not only clear that the spine described by 
Mr. Stock as Tristyohivs Jimhriatue cannot possibly be 
referred to Tristychius^ but that it also displays peculiarities 
which remove it still more widely from that genus, and such 
allied forms as Ctenocanthuaj Hybodue^ &c., toan might have 
been supposed; for not only is the posterior area wanting 
and the row of denticles a single one, but the base is alto¬ 
gether different in not presenting the spacious hollow or 
sulcus open posteriorly. The occurrence of the second speci¬ 
men shows also that the posterior curvature is natural ana not 
the result of accident or disease. 

It is, however, clearly a Selachian appendage; more I do 
not at present say regarding it. So far, however, as I am 
aware, it does not seem to have been hitherto generically 
recognized, and I therefore propose for it the term Harj^ 
cantkua^^ so that the name wul now stand Harpaoanthua 
fimlriatue^ Stock, sp. 

^ a sickle, and a spine. 
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XLVr .—of a new Rpeciea of Baithfly from 
Albania. By W* F. KiRBY. 

Macrophya cor a. 

Macrophya Saundersi. Eirby, Journ. Linn. 8oc.f Zool. xx. p. 87, pi. i. 

%. 11 (1880). 

Allied to M. Ilartigiy Kirb. 

Exp. al. 20 millini.. long. corp. 10 millim. 

Female. —Black: all the mouth-parts below the antennje, 
except the mandibles, which are black, ivory-white; ocelli 
red ; occipital ridge with two small yellow snots in the middle; 
collar, tcgulte, scutellum, ceiichri, and a large spot on the 
mesoplcura yellow j abdomen black, first segment with a nar¬ 
row, whitish, terminal, transverse stripe in the middle above, 
and segments 3 to 7 inclusive with narrow, terminal, whitish, 
lateral stripes on the ventral surface; coxsb black, striiied with 
pale yellow on the outside for their whole length ; trochanters 
yellow; femora black, tipped with yellow (very slightly on 
the hind femora); tibiro yellow, narrowly tipped with black, 
and the front tibim lined with black on the inner side, the apical 
spines yellowish j front tarsi black, yellow on the outside j 
intermediate tarsi black above and yellow beneath, hind tarsi 
entirely black. 

One female in the British Museum from Albania, obtained 
from the late Sir S. S. Saunders’s collection. 

By some oversight this species was figured in the ^ Journal 
of the Linnean Society ’ as M. SaundereL in place of another 
new species from the same collection, described under that 
name in Joum. Linn. Boc., Zool. xx. p. 34. 


MISCELLANEOUS. 

TOs JSomologiee of the Larvee of Comatulm, By M. J. BARnois, 

Hithxeto the larv® of Comatolee havo been oomparod only with 
the Holothuriau larvso with aevorai circles of cilia, the part of the 
larva which will form the calyx being regarded as anterior, and that 
which will form the peduncle as posterior. This ilioory, which 
makes a Crinoid to ho something comparablo with a Holothurian 
fixed by itk posterior extremity narrow^ into a peduncle, is con¬ 
firmed, as results from my investigations, by the evolution of the 
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tantacnlar sao, (In both this sac originates from an invagination 
of the ectoderm situated at the level of the third circle of ciliai 
which afterwards loses its relation with the ventral surface, to open 
at the apex of the anterior extremity*) But this theory is com¬ 
pletely contradicted by another character of higher value, which 
consists in the situation of the two primitive apertures of the embryo, 
which 1 have indicated in a preceding notice. Starting from this 
fundamental character we arrive at a new conception which it now 
remains for me to explain. 

Development shows us that the closure of the blastopore is effected 
not for from the spot whore the aperture of the calyx will after¬ 
wards appear, and that the ventral pit (fosaette ventntle) of authors 
corresponds in situation with the buce^ invagination of the other 
Eohinoderm-larvm. From this it results that, instead of regarding 
the region of the calyx as anterior and the rogion of the peduncle 
as posterior, we must, on tho contrary, regard os anterior tlie portion 
of tho larva which hecomes the pcdunclo, and as posterior that por¬ 
tion which becomes the calyx, so that the Pontacrinoid cannot bo 
considered to originate from a larva attached by its posterior part, 
but, on the contrarj^ from one fixed by its anterior part, by its 
preoral lobe. 

If we now pass to the homologies, wo find that this type of deve¬ 
lopment can only be comparod with the larvm of which the entire 
posterior part becomes transformed into an Echinodorm, while their 
anterior part is of provisional existonoo. 

Of this number are the Eohinids and Btorfiishes. Investigations 
still unpublished upon the metamorjihosis of the Bca-Urohins have 
led me to condudo that tho larva (leaving out of oonsidoration the 
purely accessory organs, the arms, and ciliary fringe) must bo 
regarded as composed of two parts—the anterior formed by tho por¬ 
tion projecting above the subumbrella, which includes the preoral 
lobe tho oesophageal region; the posterior composed of all the 
rest of the body. In the metamorphosis the former of these two 
parts becomes detached at its baso, while the whole of tho second 
becomes transformed into a Hea-Urohin. 

In these two constituent parts of the pluteus of the Eohinids we 
may see portions corrosponmng to tho two fundamental divisions 
(calyx and peduncle) of the larvee of ComatulsB; their destiny is the 
same, only the anterior caducous region of the Eohinid pluteus 
never attaches itself and falls earlion 

As to the concordance above indicated between the evolution of 
the tentacular sac of the Comatuleo and Holothurians, it seems 
equally to exist between tho Comatulm and the Sea-Urchins, in 
which we find the homologue of this sao in the part described hy 
Hetsi^nikoff under the name of amnios.^-^Omptss Brndta, Nov. 8, 
1886, p. 892. 



Mucellamoui. 


499 


Not€s on the Distribution of Coratella fusoa, Gray* 

By J. Biuzieb, C.M.Z.B. 

A Bpecimon of this ir 3 ^droid Zoophyte has been in the Australian 
Musoun) for a numlwr of years placed with the Gorgonoid Corals, 
Only a fow weeks ago, when clearing out some of the cellar-rooms 
in the Museum, Mr. Whiteleggo found in some glass jars in spirits 
some very line BjK'cimons, supposed to have been obtained in the 
trawl by employh of the Fisheries ('ommission of New South 
Wales. It does not aj^pear, however, that any records of tlio trawl¬ 
ing, dates, or depths have been recorded, and tho only locality given, 
off Sydney Hoads,’’ is a wide term indeed. 

Oonufl Cebatella, Gray, 18C8. 

CerateUa fusea, Gray. 

Ceraielia fwca, Gray, Proc. Zool. Soc. Nov. 20, 1808, p. 570, dg. 2; 
Carter, Ann. & Alag. Nat. Hist. 4 ser. vol. xi. no. 01, Jiin. 1873, 
pp. 8-10; Bale, Catalogue of Australian iljdroid Zoopliytcs, 1884, 
p. 48; Von Leudonlcld, Proc. Linn. Soc. N. S. W. 1884, vol, ix. 

p. 012. 

Jffah. Hoad of Bondi Bov, N. S. W. (J. E, Gray); Wreck Bay, 
south of Jervis Bay, N, 8. W., found on tho boacfi after S.E, gale 
(/. Srazier^ 1870); Broughton Islands, north of Port Jackson, 3»"5~35 
fathoms (Australian Mmeum, Nov. 1880); Port Jackson Heads 
(Australim Museum^ Sept. 1870); off Port Jackson Heads (JV. S* W* 
Fisheries Commission), no record of depth, specimens in Australian 
Museum; Bondi Bay, found in grass-wrack after S.E, galo (2\ 
Whiulcyoe, Mav 30,1880). 

The wnolo of tho specimens are in a splendid state of preserva¬ 
tion, A portion of Gie specimen obtained by Mr. Whiteiogge in 
M^ has been mounted by him for microscopical examination. 

Dr, von Letulenfeld, in his paper on the Australian Hydromedus© 
(loo, eit, p, 612), is very curt when he soys that Dr, Gray’s descrip¬ 
tion “ is worthless.” If tho de8cri][)tion is worthless tho figure given 
by Gray is to the xxiint in all that is required, for though this natu¬ 
ralist generally gave a short description of noarly everything ho 
descril^, ho always took oaro to give good figures. 

Mr, H. J, Carter, F.R.S., in his valuable paper on the Hydraoti- 
niid© (Zoc. eit, p. 10), calls attention to the excellent illosixationa 
given by l)r. Gray, and any scientist who has seen them cannot but 
acquiesce. When Hr. E. r. Eamsay was in London some two years 
ago, he obtained fh)m the British Museum some Hydroids, named 
by the authorities of that institution, and among them is a specimen 
of D^iteUa atrorubens. Gray, Algoa Bay, with a roforonoe name 
(kraidlu fusoa. Gray. This is undoubt^y DMtelU atrorubsns. 
Gray, the Australian Museum never having received any specimen 
or specimens of Ctraiella fusca, Gray, from the British MuBcum.—- 
Proe, Linn, 8oo, of Nsw South Wales, voL i. 2ad ser., June 80,1886, 
pp, 676, 670. 
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Aoanthklla, new species of, 
479. 

Acervocbalinai new species of, 
876. 

Acipensor ruthenus, on a parasite in 
the ova of, 110. 

if^^hilus Bonnairei; remarks on, 

Amanncium torq^uatam, on the 
heart, tlio digestive tube, and the 
generative organs in, 418. 

Amphilectus. new species of, 360. 

Aphis rumicis, on the destruction of 
the mangel-wurzel crops 1^, 1. 

Aphroceras, new specios of, 184. 

Aplysina, new species of, ^2. 

Arachnids, on tho embx^ology of 
the, 74. 

Arthropoda, on the classification of 
the. 66,179,467. 

Asddla, on the central nervous sys* 
tern in, 209. 

Axinella, new species of, 877,479. 

Azinoderma, characters of the new 
ffenuB, 344,493. 

Bturdia subelongata, new variety of, 
267. 

Balanogloasus, new species of, from 
Ilerm, 356. 


J., on the larvss of Ooma- 

m. 

ians, synopsis of, from the 
Province liio Grande do Sul, 423. 

Beyrichia. now specios of, 257. 

Beyrichiella, now species of, 260. 

Books, new: — Lydekker^s Siwalik 
Crocodilia, lAicertilia, and Cbbidia, 
apd Tertiary Fishes, 69|^169; Bar- 
rois^s Lee Glandes du Hed et les 


Barrois, 

tulse. 

Batracn 


Pores Aquif6res ohez les Lamelli- 
branches, 161; Proceedings of the 
Belfast Naturalists' Fi^d-Olub, 
1884-86, 163 j Babington’s Oati^ 
logue of the Birds of Sufiblk, 319; 
Smart’s Birds on the British List, 
820; Wochsmuth and BpHnger's 
lievision of the l^alssocrinoidea, 
Part III., 406 ; Etheridge ana 
Camnter’s Catalogue of the Blos- 
toidea, 412. 

Boulengor, G. A., on a new Gecko, 
91; on HeptUes and Batrachians 
i^m the Province Kio Grande do 
Sul, 42a 

Brady, H. E, on OrbitoUtes itaiioa, 
19]. 


Branohipus, on the pedunculated eyes 
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IJrookfl, W. Iv., (»n tho ori|rin of me- 
tiigeiu'^is ainon^ the 11} dromedueco, 
2i>, 

Briicc, A. T., on fho (M]ibi}'ol()j,'y (^f 
Insects and AruchnidH, 74. 

Butlor, A. (i,, on a new Hpf3cio8 of 
Miliouia, 7; ini LepidoptJ'ra from 
Dppi'r IJunua, 1H2. 

Bythocypn-4, now ftpcmcfl of, 2^52. 
Dythocythere, new apocios of, 
Cal}ftiMine, new upeciea of, 183. 
Camponotus alrict'py, on a fungue 
jrruwiup oil, 31(1. 

Oarbouia, new Hpecieg t>f, 2(56. 
Carpenter, Dr 1 . II., on the strue- 
ture of (Jroluloerinus 3U7. 
Carix'nter’ts collertion of Jx*pidoptera 
from Upper Burma, on (Joiiunan- 
der A.. 182. 

Carter, II. J,, on Sponpfea from South 
Australia, 34, I2(l, 271, 300, 
446. 

Cafjtaliua, new ajwudt^ of, IHO. 
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